


CONSERVATION 


Conservation looks to the planned, orderly, and complete development of a greater 
Nation, a happier people, in a Continent saved from Waste.— Gifford Pinchot. 


SCIENTIFICAMERICAN | § 


¥ 












Pes Bot is 
5 
7: a 
| ah 
) 
ge ~ 
Ss “< 
ZZ 
< 
i? 
4 
a ~ 3H 
- 
& t 
K 
~ 
7 
é 
a 
‘ ae / 
4 


ee 


SRE St 


Copyright 1911, by Mu ‘ 


: Co., Ine. THE ROOSEVELT DAM 

ol. CV, No. 7 Pric 

August 12, 1911 Munn . ia _ a 10 ea 
ew York, N. Y. 











ae ree eS in ee 


Wace 


ee 


yw ~ A 
om wv 
: 
: me 
t Hi hog 
“ ed 
™ Be 





ACKNOWLEDGED 
AND ADOPTED 
y DAIMLER in England 
y yMERC EDES in Germany 








Fat a Million To 
fh Prove This Motor 
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Before you invest in a new car exam- 
ine the Stearns-Knight. See for your- 
self the engine that is revolutionizing 
motordom—that has been adopted by 
the European leaders in automobile 
F design. The years of experience of 
these builders—proven by further tests 
and developments in the Stearns fac- 
tory—have led us to the adoption of 
this master motor. 


New to America, the Knight is not a 
new engine. For years it has been in 
use abroad. Over half a million has 
been spent in perfecting it. We our- 
selves have expended over $100,000 
to offer a car embodying the genius of 
the world’s greatest designers. 
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For many years the engineers of the 
most famous cars the world has ever 
known have labored unceasingly to 
prove this engine. For to displace the 
= || power plants which made*those cars 
pre-eminent meant a motor far in ad- 
vance of anything before produced— 
a motor which was not a mere im- 
provement but a revolutionary step in 
advance. This is the type of engine in 
the new Stearns-Knight. 


The Master Motor 


Cars equipped with the Knight type 
engine are everywhere the choice of 
* Kings — Emperors — of those accus- 
" tomed to the best the world affords. In 
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fp Kight Type Motor) 


the » Silent Knight the Daimler in 
England, the Mercedes in Ger- 
many, the Panhard in France, the 
Minerva in Belgium and in America 
the Stearns. 


How We Tested 
This Model 


For two years before we offered the 
public the new Stearns-Knight model, 
we tested and tried it. We proved the 
car and engine in every known way. 
We wrote to and secured opinions from 
practically every motorist whose car 
was equipped with the Knight engine. 
These opinions — from England, Ger- 
many, France and Belgium—were all 
alike. The engine was a revelation—a 
masterpiece of modern engineering. 

Then our engineers went abroad. 
They worked and watched in the fac- 
tories of Daimler, Mercedes, Panhard 
and Minerva. They took the best 
ideas of each and combined them with 
the net results of our own sixteen years 
experience in motor car building. 

The result is the new Stearns-Knight. 
For nearly two years these cars have 
given admirable results. We proved 
them as no model was ever proven be- 
fore. Every test ever devised has 
been given the Stearns -Knight. 

We demanded—and received—more 
than was possible from an ordinary car. 
Tests that would quickly have finished 








an old style engine had no effect upon ~ 


the Stearns-Knight. 





THE F. B. STEARNS CO. 


Se, Cleveland, Ohio 


al Dealers in 
all other principal towns 


Ses and cities. 





Judge This 
Motor Yourself 















Judge this motor by your ideals of ~ 
what a motor should be. Judge it as 
did the Royal Automobile Club of Eng- 
land in “the greatest engine test on | 
record” —a trial that established a new © 
standard for motors. : 


Judge it by its silence—the absence of 
vibration. Judge it by the irresistible 
flow of power— power that carries one 
on and on and on, with never a falter — 
nor tremor. 


Then judge it by its simplicity. Re- | 
member that although it is a 4-cycle | 
motor there are no valves to grind. | 
Remember that there is nothing that 4 
can get noisy. And remember that the | 
qualities which you most admire will © 
only improve with use. 


Let Us Send The Story 


We cannot tell the Stearns-Knight | 
story in this space, but we will send ™@ 
the booklets detailing this model. They © 
tell of the stubborn fight of Chas. Y. 
Knight of Chicago to gain recognition § 
for his enginé—how an inventor, un- § 
known but a few years ago, has done | ; 4 
what no other engineer has accom- (i 
plished. They tell, too, of the success- 
ful tests of the Knight engines by the 
Royal Automobile Club—a feat that 
experts deemed impossible! 


These booklets and “A Ride With © 
The Chief” — telling the story of the 
Stearns - Knight in the words of our 
Chief Engineer—will be mailed up- 4 
on request. Simply fill out the ff 
coupon and mail it to us. r,/ 

Lesa CY 


pietiobe’s Fanade as 


COUPON ‘Sar 


The F. B. Stearns Co., Cleveland, Ohio 


Gentlemen:—Send your booklets and cata- 
logs telling the story of the Stearns-Knight. 
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Important— | 
Why inch along like an old inchworm with that antiquated hand 


spacing of the typewriter carriage when you can go right to the 


When sending us lists of hames spot with a single touch on a Column Selector key of the model 10 


In order to receive credit on your own subscription our friends 


are reminded that the name of the person sending the list should > 
be distinctly stated on each sheet. e mil Nn g O n 


Of course you may send as many names as you wish, the 
greater the number of names you send the larger the number of , . 
subscriptions we will probably receive and the longer the period The Remington Column Selector is the 
for which your own subscription will be renewed. greatest of all recent typewriter improve- 
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It has given us much pleasure to extend the subscriptions of ments. It enables the operator instantly 
many of our subscribers who in response to our suggestion sent to place the carriage where she wills, skip- 
us lists of the people whom they thought the Scientific American ping as many columns as she wills. By 


would interest. ‘This is gratifying to us not only because the co- 


operation of our subscribers is of the greatest assistance to us in eliminating the hand spacing of the car- 








increasing the circulation of the Scientific American, but also riage it saves from ten to twenty per 
because it assures us that the improvement made in the magazine cent. of labor according to the work 
is meeting with the approval of our readers. Have you sent us a 
list? If not, to be done. 
: ° And this is onl ¥ 
Here is the way: one of a score | <a 
Simply send us the names and addresses of the people whom of notable+im- in ®) ~~. = 
you think will be interested and we will do the rest. An accurate provements on 4 agi 
record of all names received in this manner will be kept, and for the model 10 
each new subscription we get from any list we will extend the VISIBLE 
subscription of the person who sent us the list for four months. Remington 
Thus if we receive three new subscriptions from any one list the wae 
subscription of the person who sent us the list will be extended : 
for a full year. Remington 
Be careful to write the names and addresses plainly and don’t a 
fail to put your own name and the address at which you are rine vse | 
receiving the Scientific American on each list you send. - 
ew York and 
Address all lists to the Circulation Department, Scientific Everywhere “HERE ARE THE FIVE COLUMN SELECTOR KEYS” 





American, 36! Broadway, New York. 




















Quit paying garage 
rent or storage 
bills. Have your 
auto handy and 
safe in a fire- 

proof garage 

of your own. 


SCIENTIFIC AMERICAN 


HANDBOOK OF TRAVEL 


With Hints for the Ocean V oyage for European 
Tours and a Practical Guide to London and Paris 


By ALBERT A. HOPKINS, Gditor of Scientific American Reference Book 











Here is a garage, as strong, durable and handsome as masonry and even greater 
in its protection—but costs only one-third to one-half as much. 

THE PRUDEN GARAGE is the only portable garage that is absolutely 
proof against fire—also against damp, lightning, storm or vandalism. It is no 
flimsy, wooden frame affair, covered with sheet iron or canvas. ot a piece of 
wood in it—but entirely made of heavy galvanized steel. Won't rust or cor- 
rode. As substantial as granite. Lasts a life time, yet can be set up or taken 
down at your will. You can put up the Pruden Garage yourself in a few 
hours, without previous experience. The 


PRUDEN SYSTEM prec construcrion 


Makes this easy. The units are machine fashioned and fit together closely and 
accurately. Our plans and instructions make erection simple. 







At last the ideal guide, the result of twenty years of study 
and travel, is completed. It is endorsed by every steam- 
ship and railroad company in Europe. To those who are 
not planning a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book 
will answer. It is mailed free and will give some kind of an idea 
of the contents of this unique book, which should be in the hands 
of all readers of the Scientific American. It tells you exactly what 
you wish to know about a trip abroad and the ocean voyage. 









WHAT THE BOOK CONTAINS 









500 Illustrations The Sea and Its Navigation Between Pruden and other portable garages, there is no comparison—if you 
6 Color Plates Statistical Information care for real protection. If your car is worth protecting at all it is worth 
9 Maps in pocket Astomobiling in Enrepe Pruden protection. Almost every day the papers report the burning of garages 
: a and the loss of autos. A gentleman in Winnipeg recently lost his Winton while 

All About Ships 400 Tours, with prices ; at 
op Sal tude at aie a Pruden Garage was on its way to him. Don't take any chances of loss. 
fer Sea Penta to nate The money you put into rent, and garage bills, will in a year or two pay the 

Ocean Records Practical Guide to Paris cost of a Pruden Fireproof Garage and absolute safety. 





Names 2,000 Hotels, with prices 














Mail Coupon for Catalog Today— 


Be sure to give name and model number The Metal Shelter Company 
of your car. We can then write you fully 5-52 West Water Street, St. Paul, Minn. 
as to the size and style of Pruden Garage Send me your illustrated catalog. 


we recommend for your use. All Pruden 


500 PAGES, 500 {LLUSTRATIONS 
FLEXIBLE COVER, $2.00—FULL 
LEATHER, $2.50 POSTPAID 

















— — ——————— Garages are rigidly guaranteed. Mail the Name 
- ° Cc today. Street Address 
MUNN & CO., Inc., Publishers, 361 Broadway, New York City ass . 
The Metal Shelter Company Town State 
5-52 West Water Street ST. PAUL, MINN. 
Name of your car Model No 
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Fiat Iron on stand 





Chafing Dish 


Water Heater 





Air Heater 





Laminous Radiatot 






































Coffee Percolator 











SAVE 


Make Electricity your servant 


RUE conservation consists not in a closely lim- 
ited disposition of our natural resources, but in 
a liberal use of nature’s gifts, zte//igent/y. 


Electricity, one of the most powerful of known 
forces, has been commercially, economically and intel- 
ligently ‘‘tamed’’ to fit the varying needs of our pres- 
ent day living. 

In this field the practically unlimited factory, engi- 
neering and laboratory equipment of the General 
Electric Company, has enabled this company to main- 
tain the most conspicuous lead. 

Our new Mazda Lamp, with a drawn wire filament 

the realization of long and costiy experiment— con- 
sumes only half the energy required by the old carbon 
lamp; the saving thus effected is available for other 
electrical ‘‘helps’? by which time and labor is con- 
served. 


The Electric Flat Iron, savinganany a weary step and 
much drudgery; the Disk Stove, conserving human 
energy in addition to its convenience; the Electric 
Toaster, making crisp, brown toast right on your break- 
fast table; the Electric Coffee Percolator, making 
coffee as it should be made; the Domestic Range, the 
Radiator, etc; —all with a trend toward economy and 
the saving of energy and labor. 


And in the Industrial field,—the Electric Soldering 
Iron; the Electric Glue Pot; the Electric Oil Temper- 
ing Bath, eta; simplifying and furthering the progress 
of production. 

In the home and in the shop, G. E. Eléctric Heat- 
ing Devices mean working under greatly improved 
conditions—the housewife, the workman accomplish- 
ing better results to the greater satisfaction of all 
concerned—a true conservation of time, money and 
labor. 


Write for a sixty page illustrated price list of domes- 
tic and industrial heating devices. Address Dept. 59-H. 


General Electric 
Company 


Principal Office Schenectady, N.Y. 


























Grid Frying Pan Broiler 

















Combination Cooker 





Domestic Range 


Combination Oven and Broiler 





Soldering Trons 











Oil Tempering Bath 
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Lookout station for forest fires in a national forest. 


The Conservation of the Forests 


A National Duty to Protect the 80 Per Cent of Standing Timber Now in Private Hands 


OUR-FIFTHS of the timber in the United 

States is in private hands Its preservation 
depends absolutely upon what the owners chooss 
todo with it. The owner of any part of it may 
allow his trees to stand uncut; or he may cut 
them under the prevailing method of destruc- 
live lumbering, so that a new forest will not 
teplace the old; or he may consider his timber 
land as a permanent factory of wood and apply 
the principles of forestry This last is what 
the public welfare requires that he should do, 
but less than two per cent of the privately held 
timber lands of the United States are now being 
conservatively handled With the threat of a 
timber famine so clearly before us that no man 
can deny the danger, we are treating four-fifths 
of our timber in the way best calculated to bring 
mm that famine with the least possible delay 
and in the most aggravated form. 

It is by no means wholly the fault of private 
Umber land owners that they do not practise 
forestry, To practice forestry is to engage in 
4 Manufacturing business, the product of which 
‘wood. Now no manufacturing business can 
Succeed unless the products of the factory will 
bring more in the market than they cost to 
pg is not generally true to-day of 
cumulation - me forests The enormous ac- 
which coet 0 “aie netersns (standing timber) 
Sr bs, the oh of this generation nothing to 
the finished rst place, is the chief reason why 
in the ei (lumber, ete.) sells to-day 
to grow _ tates for less than it would cost 
not ty , vest, and manufacture it This is 

we in France, Germany, or other countries 
WO Gtestry is practised. Under the laws 
£24. economic s Lemanageec-<" Under the jews 
timber tam ions which there obtain, a 
Owlier who grows wood for tha 


By the Hon. Gifford Pinchot, Ex-Chief Forester 











market makes a reasonable interest on his 
money 

Forestry, like any other industry, must be 
come financially attractive before business met 
will take it up, and several basic conditions 
must be supplied before it can become so. Fo 
example, there must be a reasonable securit 
against forest fires As long as there is exces 
sive danger that the investment may go up li) 
smoke, the attractiveness of a long-time invest 
ment in growing wood must be very seriousls 
reduced. There must be reasonable taxation 
under which there will be a fair chance 
make the business pay The land upon whi 
the trees grow should be taxed annually; ba 
the growing forest crop itself should be taxed 
only when it is ripe for cutting. Other crops 
like corn, pay but one tax before harvest. Unde: 
present methods of taxation the timber crop ma 
pay fifty or one hundred. 

There must be fairly uniform conditions in 
posed upon all competitors in the same market 
While the difference in cost between conserva 
tive lumbering and ordinary destructive lun 
bering is but small, it is often sufficient to giv 
one of two competitors control over a mark 
which both are seeking. Thus if a State should 
require its lumbermen to burn their slashing 
protect young growth, and generally to keep 
their forests in productive condition, while the 
hea 


State which imposed such conditions would 
at a great permanent advantage, the lumbermen 
who were obliged to practise them would be a 
a slight and temporary disadvaatage, as com 
pared with those of a neighboring State wh 








Copyright by Harris & Ewing 


did not require these precautions 
Since we must have lumber, it is clear that 


Hon. Gifford Pinchot, ex-chief forester. (Continued on paye 137.) 
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Zh purpose Oo} this journa s to? rd curately 
and in simple terms, the world’s progress in scu ntific 
knowledge and industrial achievement. It seeks to 


pre sent this information in a form so readabie and 
readily understood, as to set forth and emphasize the 


imhierent charm and jascination of science 


The Sin of National Improvidence 
VONG the 


which have 


many questions of national sig- 


nificance recently been brought 
to the 
compare in importance with that of conservation. 
Not many thoughtful 
extravagance is one of our distinctive national faults. 
At the 
nation which has sprung from the thrifty 
who founded Plymouth and Jamestown, and were 
schooled in the 


strenuous pioneer life, 


public ittention, there are few which 
Americans will deny that 


first thought, it may seem strange that the 


settlers 
rough adversities of an unusually 
de ve loped that 
very improvidence which the circumstances surround 
he life of the « irly settlers strictly forbade. Not 


+} 


rie beginnings of the nation, but for many 


should have 


: decade of its ¢ arly existence, the conditions of life 
were exceedingly hard. Never, surely, did a race of 


literally earn its bread by the sweat of its 


brow as those resolute pioneers, who had to coax 
the means of life from the rock-encumbered hills 
nd llevs of New England, or endure the prodig 
ous ’ of cl ing away primeval forests before 
hev could lay re a patch of arable land from 


h to raise the food and feed for man and beast. 
[It was in later years, when the van of pioneer 
id been 


d prairie 


pushed out into the rich and 
lands of the West. that the 


began to realize with what lavish 





\ nerican peopl 
indance nature stood ready to pour forth her treas 
When the cattl 

ind the crops burst forth in luxurious abund 


multiplied upon a thousand 


ice from the virgin soil, the pressing need for care 


ful husbandry of was no longer felt. 
Hence it has come about that nature herself is largely 


resp nsible for that later extravagance, 


resources 


which led 
the American people to squander resources which 
they have come to regard and speak of as “practic 
illy inexhaustible. 

Unfortunately, the habits learned on the farm have 
been carried into those great industrial activities, 
whose magnitude is one of the wonders of our mod 
If the riches of the soil were “inexhaust- 


those of the forest, of 


ern life. 
ible.” so also seemed to be 
and of the rivers and lakes and seas with 
Hence it has come about 


the mine, 
their teeming millions. 
that in our effort to gather only the riches which 
we have been 


immediately and easily accessible, 


using up nature’s storehouse of raw material, ruth- 
lessly destroying or letting go to waste thousands of 
miles of forest and millions of tons of coal 


Year after year crops have 


squ ire 
nd precious minerals. 
been sown upon the once virgin lands, until, in sheer 
xhaustion, they have refused to render the plenteous 
vield of former years, or even to yield any crops 
until the shall 
have restored some portion of those nutritive ele 


whatsoever—at least husbandman 
ments which are necessary to germination, growth 
id full fruition. 

We have all heard and read a great deal during 
he past few years about this subject of conserva 


tion; but it is a question whether many people have 
ny just conception of how great has been the wicked 
waste of the past and how pressing is the need for 
The present issue of the Scren- 
civic American is published in the hope that it may 


future economy. 
put this whole question in its trne light, and show 


xactly what are the present conditions and what are 





he methods which have been pursued by the Federal 
effort to 
ind prope rly conserve those 


Government, in the 
vhich l is been done, 


itural resources upon which not only the prosperity, 
but the very life of the nation depends. The articles 
re written by men who, because of their position at 
the heads of the 


several which are 
devoted to conservation, are 


departments 
possessed of a full 


knowledge of the facts and are qualified to state the 


case with authority. The conservation number is 
issued in the belief that it will not only answer a 
thousand questions which have arisen in the mind 


ot the 
necessity tor a most earnest and intelligent co-opera- 


American. public, but will also make clear the 


tion with the government in this great national work. 


The Hand That Wrecks the Cradle 


N a recent editorial in these columns, we spoke 
of the 
doing to arouse the public conscience not only to 


work which the modern eugenist is 


the possibilities of improving the human race by 
proper selection of parent types, but to the far more 
vital matter of mere self preservation. We called at- 
tention to Pearson's statement that 25 per cent of the 


present generation is producing 50 per cent of the 


next; that imbeciles, paupers, criminals and de- 
fectives were reproducing faster than manufac- 


that, in 
1 word, if the present form of society is to continue, 


turers, mercliants, lawyers and physicians; 


something must be done to prevent the perpetuation 
of defective classes. To those readers who may 
take more than a casual interest in the subject, we 
commend the reading of Prof. William E. Kellicott’s 

Social Human book 


which presents in a popular and yet authoritative 


Direction of Evolution,” a 
manner the dangers that beset society. 

That these dangers are not mere dreams, that 
heredity does play the major part in the prevention 
of desirable and undesirable classes alike, is only too 
easily demonstrated in order to drive home the neces- 
sity of a careful study of human heredity. We have 
only to cite Poellmann’s study of a family estab- 
lished by two daughters of a woman drunkard, who 
in five or six generations produced all told 834 de- 
scendants, of whom over 700 were professional beg- 
gars. inmates of almshouses, criminals and incom- 
petents of various degrees, and to contrast with that 
degenerate family the 1,394 descendants of Jonathan 
Edwards, most of whom occupied distinguished po- 
sitions in educational institutions, in the diplomatic 
service, in political life, in commercial affairs, and 
in literature. 

Environment plays but a small part in this process 
of conscious race improvement. Free public libraries, 
clean houses, modern sanitation cannot correct bad 
blood. 


because they breed criminals, but because they may 


Slums, sweatshops and dirt are bad, not 


kill off classes which, if nourished, might become 
strong and healthy stocks. What is wanted is a 
more painstaking and scientific study of the germ 
plasm that develops a healthy or unhealthy strain, 
rather than more asylums and prisons for the correc- 
tion and punishment of offenders. A philanthropist 
who will wisely donate to that cause the funds which 
would otherwise find their way to the coffers of 
charitable institutions should earn everlasting fame. 
Greater than any political issue, greater than the 
building of more universities and libraries, greater 
even than the abolition of standing armies, is any 
movement which has for its object the direct im- 
provement of the human race. 

The sociologist has had his day. His statistics of 
people who are ill fed and ill housed, can serve no 
other purpose than that of indicating the need of 
better accommodations for the poorer classes in the 
effort to uplift them. It is to the biologist to 
whom society must turn—the man who can defi- 
nitely point out why this or that strain is undesirable, 
why this family should not be married into, because 
of its questionable ancestry, why that stock is desir- 
able because from it there had sprung men and 
women of genius. 

Able work in this direction is now being done in 
England under the guidance of Prof. Karl Pearson 
of the Eugenics Laboratory of the University of 
London, and in America by the Committee on 
Eugenics of the American Breeders’ Association, of 
Cold Spring Harbor, New York. Only a beginning 
has been made, but a beginning that has shown 
that behind the phrase “race suicide” which was 
bandied about a few years ago, there looms a danger 
far greater than most of us realize. It is becoming 
increasingly evident that good blood means not sim- 
ply descent from an aristocratic race, but descent 
from a race physically and mentally and morally 
strong. 

When we consider that, according to the latest 
available census reports, there are among our 90,- 


repair the damage 


$8 


000,000 people at least 200.000 who are insane 
feeble minded ; 100,000 who are blind: 100,000 = 
are blind and deaf and dumb; 80,000 who po who 
pers in institutions, two-thirds of whom have of 
dren physically or mentally deficient: 100,000 =f 
oners, several hundred thousand more who ou ied 
23,000 juvenile delinquents peg 
and 2,000,000 who are in hospitals, Porn 
: of various kinds; and lastly 
when we consider that this rough total of nearly 
3.000.000 defectives is capable of transmitting . 
tainted protoplasm to the next generation, there . 
indeed room for the new science of race imnaeeny. 
ment, and room, too, above every asylum and prison 
portal, for Rentoul’s epigrammatic utterance: 
‘The hand that wrecks the cradle wrecks the 
nation. 


be prisoners ; 
tutions; 


saries, and “homes 


A Chemical Solution of Feldspar. 


T is a most humiliating fact that America must 

buy all her potassium salts from Germany— 

humiliating because they are absolutely neees- 
sary in renewing the fertility of our soils, Qyr 
farmers paid the Fatherland $8,000,000 last year for 
this one element, importing 160,000 tons of potas- 
sium chloride as well as large quantities of potas- 
sium sulphate. 

Ge rmany is very fortunate in possessing the won- 
derful Stassfurt deposits of mixed salts, for she 
has practically a monopoly of the potassium market 
of the world. Their government has recently given 
official sanction to an effort of a German trust to 
put up the price, although the stuff is cheaply 
mined. Here in America we have enormous de- 
posits of phosphate rock and from various sources 
such as stockyards, Chili saltpeter, the air, ete., are 
assured unlimited nitrogen, but our crops demand, in 
addition to phosphorus and nitrogen, the third ele- 
ment potassium. In spite of the fact that we send 
8,000,000 a year out of the country for potassium, 
we have enormous quantities of it at home in feld- 
spar rock. The slow weathering of this rock makes 
some of it available for plant use in soluble form, 
and our unfertilized soils owe much to this fact, 
Heavy cropping, however, removes this- necessary 
element faster than Nature prepares it in suitable 
form for plant use, and so arises the need of fertil- 
izer to make good the loss. 

The facts we must face then are these: Potas- 
sium chloride is quickly taken up by crops, but 
feldspar is too slowly available to maintain the fer- 
tility of the soil. Therefore our American problem 
is to make potassium chloride from our abundant 
feldspar by chemical means. When that is done 
cheaply we may snap our fingers at Germany, for 
we will have all our plant food at home. Even if 
such a process could not quite compete with the 
German salts at present prices the fact that we were 
prepared, if needs must, to make our own potassium 
would be a wholesome restraint on e 
orbitant price raising. It is encouraging to every 
patriot to learn that the chemistry of this much- 
desired process has been fairly well developed. By 
heating finely ground feldspar with calcium chloride 
(a cheap by-product of soda making) and some 
limestone the potassium can be extracted as the 
soluble potassium chloride. The residue is suitable 
material to caleine further into cement. The cost a 
present is much too high, but the sale of the cement 
would reduce this. One ton of feldspar grock may 
yield 190 pounds of potassium chloride worth $4.50 
and five or six barrels of cement worth as miu 
more. In making our annual allowance for this 
fertilizer we would throw on the market 7,000% 
barrels of cement—at present we use 65,000 

The experts of the Tariff Board urge the @ 
ment of a national commission of chemists, % 
ogists, engineers and business men to work out 


( hloride 









problem on a scientific and economic basis. 
is more to it than chemistry alone. Not the | 
factor is the location of raw materials and 
portation difficulties. We owe it to our 
independence to attack this question, not from 
dividual business motives, but from motives @F 
purest patriotism. 


Science for Its Own Sake 
IR JAMES DEWAR recently pointed out | 


the whole cost of a century's research of 

ments at the Royal Institution has been 
about $600,000. What an insignificant sum to 
for the benefits mankind had received from the 
splendid investigations of Young, Davy, Faraday, 
Tyndall, Dewar himself, and others, comments 
London Times. Yet most of the labors of these me 
were carried out honoris causa, and not for 
ate material benefit. 
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Concluded 

sho duty to surroul 1 the industry of 

yrowing wood w.t l ynditions as 

will make it attractive rests squart ly 

ipon the people of the United States 

v 


The penalty for shirking this duty is 
q famine of one 0! he three great raw 
materials: coal, iron, and wood. 

The people, the: hav obviouslv 


shirked some part ol their duty by 





, ly practi- 
fa , 

able. The lun be! n of the United 
it is true, have received from 


ing to make 





States, 
government more practical help 

















the 

toward the introduction of forestry 
than has ever been offered to the lum- 
bermen of any other country. Infor- 
mation of all kinds operation, and 
practical examples have all been sup 
olied plentifully and 1] The United 
States Forest Service has given en- 
eouragement and assistance to tl 
lumber fraternity to a degree w holly 
without example in any other country 

As a nation, we ave neglected to 
provide the conditions necessary for 
all this help to ha its n useful 
effect, and the conditions for practical 
forestry created under our laws leav2 
much to be desired. Still the govern- 
ment has been most generous to th 

mbermen in very many _ respect 
Thus under the land laws, which have 
been bad, and t administration 
which has been worse he 1 en 

ve acquired timber land very e:% 

nd a great concentration of timbe: 
ownership has been allowed to gr 

According to the official figures of 

the Commissioner of Corporations one 
hundred and ninety-five owners now 
ontrol forty per cent of standing 
timber of the United States Thres 
orporations, tl Weyerhaeuser Tin 
ber Company, tl Southern Pacific 
Company, and t Northern Pacific 
Railway Compan ith their subsi- 


diary companies, have nearly eleven 
per cent of all our privately owned 
forests. Less than half a century ago, 


the government owned not less than 


three-fourths of the standing timber 
the United States To-day, only 
nefifth of all standing timber is pub- 
ly owned, while four-fifths have 
passed into private ownership, to- 


gether with the land upon which this 
timber stands 

The men who hold this land own it 
in fee simple. It is useless to exp 
that they will handle it in such a wav 
sto reduce the amount of concentra- { 
1. The whole trend of our commer- 
development is 


cial toward great 


Property in all the fields of industry. It 


“an useless to imagine that the old days of unre- of such a nature that 


strj 
Vices whatsoever, even if it were desirable 
The remedy for evils of this kind is not ul 
Competition, which it is perfectly obvious 


combinations of return, but government control and regulation of com- ers. 


lcted competition can be restored by any legal de- 

















Trails and telephone lines are essential to protection of forests from fire. 


AIDS TO FIRE PATROL 











The denuded lands are privately owned, and have been logged under ordinary 


methods. The upper slope is on a national forest, and has been 


logged conservatively. 


NATIONAL AND PRIVATE OWNERSHIP 


binations, concentrations, and monopolies. Forestry is 
unrestricted competition be- 
tween the owners of timber lands leads not to forest 


protection but to destruction and waste. Of all concen- 


is worse 


to do so 
arestricted trations which exist, there is none in which govern- 


control 


ment regulation is more essentially and immediately 


can never 
















Second, 


necessary than in the concentration of 
Standing timber 

Of late years lumbermen and forest 
ers have been most friendly. The forest- 
ers have been listened to, encouraged. 
and assisted by the lumbermen, whose 
response to the foresters has been in 
many fying. They 


everything that could have 


ways most grat 
have done 
been expected of them, except to prac 
tise forestry. They profess them 
selves desirous of doing so. It is of 
the first importance to the nation that 
they should, and the time to begin Its 
at once. 
The great 


of timber land ownership has made 


interstate concentration 
clear the duty of the nation to inter- 
fere for the protection of the legiti- 
mate interests of us all, lumbermen 
included. Since the nation owns but 
a small fraction of the standing tim- 
ber, and since the wise handling of 
all of that timber is essential for the 
future welfare of the country, there 
remains nothing for the people to do 
but to accept the situation and reg 





late the handling of private forest land 

There is nothing revolutionary ina 
such a doctrine. The Swiss, a people 
far more democratic thai ourselves, 
have long ago adopted it, and the 
Federal Government protects and regu 
lates the forests necessary for the gen- 
eral welfare. In the Republic of 
France, this doctrine is one of the 
fundamental 
ment. 


conceptions of 
There is 


govern 
obviously no more 
reason why an individual in th 
United States should be 


handle his own forests in a way 


allowed to 


injure the public welfare than why h 
should be allowed to use his own proj 
erty in a city so as to endanger the 
public health. 

I am far from having any quart 


with the 


fullest exercise of State 
within 
But th 


problem of the forests, like the pro 


sovereignty over the forests 


the boundaries of each State 


lem of the streams, is by Its very na- 
ture an interstate affair. It may take 
long to work it out, but before we al 
through with it the regulation of the 
lumber industry in the interest of th 
public welfare must be and will be ac 
complished mainly by the nation it- 
self. 

There are then two principal thing 
First, the States and 
improve the conditions 
which now surround and retard 
practice of forestry by private own 


to be done. 
nation must 


the destruction of our forests by th 
privats owners of timber !aads nust be stopped. ! 
anticipate with 
give their powerful help in the task, but whether the 
do or not, 
except the nation itself, and thé general welfare must 


confidence that the lumbermen wi 


problem is far larger than anything 











THE RETURN OF 


Young growth coming in on old burn was in a national forest and 
protected from fire. 















THE FOREST 





This forest has been cut without injury to young trees, left standing, 
which will produce good second crop. 


A FACTORY OF WOOD 









— 


{ Ls SCIENTIFIC AMERICAN August 1, aa 


—-- ———e ~ Te 





oe Se 
Weds. ame 



























MRE 8 


“Cis Sal: 














Unloading coal at a lake port. 


The Use and the Waste of Our Coal Supply 


At the Present Rate Coal may be Exhausted while the Nation is Yet Young 


By Dr. Joseph A. Holmes, Director of the Bureau of Mines 


¢ iw abit of waste one of the unfortunate in- And, yet, the very abundance, and supposed abund of consumption of the past century be continued in 
heritances of the 20th century American citizen. ance, of our mineral resources has developed and en- he future, our national coal supply may be exhausted 
I ir most serious hinderance to the development couraged the habit of waste A legislator of many within less than two hundred years. The States that 

both individual and national efficiency More than years’ experience in national affairs, was recently first feel the effect of this fuel exhaustion, in spite 


anything els t stands in the way of the wise use quoted as saying in a public address Why, worry of their larger supplies, will be those like Pennsyl- 
‘ mservation of the resources, ample, present and ourselves about a future coal supply when there is ania, West Virginia, Ohio, Illinois, and Iowa, located 
ipplies of which are essential to our indi undiscovered coal enough in the Rocky Mountain re near great manufacturing and transportation centers, 
ia! and national welfare gions to warm this nation for an indefinite future. and upon whose supplies the largest drains are being 
This fact nportant enough to command attention Another of our “older statesmen” has in recent publi made—both in the use and the waste of essential 
a] if roduct of tt f which we utterance voiced the same view We have enough resources. 
bave new ipplies each yea or to ou orests of coal and to spare,” he said, “for a thousand decades Be this all as it may, as to one fact and principle 
which each century may bring returns; or to the soils of our national history; therefore, we need not con all thoughtful citizens must agree, namely, that while 
hemselves to which the underlying rocks slowly yield cern ourselves about the use, nor the waste of Ameri- no one questions the right of each generation to use 
new additior i ) ireless ilture we permit the can fuel And the average citizen has so long heard efficiently of this coal supply all it really needs, this 
e surface to be eroded and carried off to the sea so much about the “exhaustless resources” of this right carries with it a sacred obligation—that no map 
sti more nportant when applied to our min country, that he is half way inclined to believe such and ne generation of men shall waste that which is 
ral resources, of which we have but the one supply statements not needed for its actual use, and which, therefore, 
supply has req ed n lon yf years for its It is enly within the past few years that the rea belongs to the nation 
lation, and which supply at the present in facts of the situation have impressed themselves upon Waste in Mining Coal. 
using ra yf consumption may be exhausted while us. The end of the coal supply in certain important The fact that the loss of coal in mining operations 
atior yet young; and especially when applied enters is found to be already nearly in sight. The now approximates 250,000,000 tons per annum; oF that 
é yurce of which the portions used each cold-blooded statistician studying the future in the we leave underground in such condition as to make 
lay are mplete lestroyed ight of the past, tells us that, if the increasing rate its future recovery impracticable, half a ton for every 








Removing coal from hold of lake steamer to a storage platform. 
THE USE AND WASTE OF OUR COAL SUPPLY 
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of coal now ! yught to the surface, is a fact that steel grab buckets and placed on storage platforms will aggregate less than 10 to 15 per cent of the orig 
ton - . . P . . 
mands seriou onsideration And what makes (see photo), or again placed on cars for further trans- inal tonnage; and while the fine or slack coal sells 
com ies - . , ; > 

bad matter worse, is the fact that this coal left port (see photo). At every handling of the coal there at prices from 20 to 50 per cent lower than the good 

jerground is often a menace to property by origin- is an increase of fine coal or slack (photo), and a Jump coal, with modern automatic stokers and briquet 
unde ; : . . - 7 : 
ting or harboring mine fires, and often a menace to small per cent of loss. But often the total actual ting plants, there is really little loss in actuai 
alins > 


life by developing supplies of explosive 


that may by falls or settling of roof 
be driven unexpectedly into the work- 
nine where open 


jing parts of th 
4 ite it 


ights or other agent 
disaster. 


ies may ig! 


and cause @ min 


In some mines from eighty to ninety 


per cent of the coal is 
many mines the 


brought to the 
surface. In recovery 
ranges from 
cent of the whole, w 
the recovery is from forty to 


sixty to seventy-five per 


hile in some mines 
, sixty 


per cent. In some cases this loss con- 
sists mainly of the pillar 
place to support the roof 


other coal is 
which pillar coal may be later 


lly removed 


coal left in 

while the 
ng removed, and 
not re- 


moved or only partia 
In addition to this pillar coal in 
many mines there is a “r - 


“eooster coal,” or “top coal,” and also 
1 “bottom coal,” which is 


also left un- 


derground because lower in quality or 


more expensive to mine 

Additional losses f val coming 
from the pulverizing action of the 
irills and coa itting machines (see 
photo), from the grinding of coal 
under the wheels of the min irs (see 
photo); and from he sorting or 


sereening and washing and general 


handling about the and tipple. 
Much of the fine oal in 


and remains as a 


mines is 


not removed menace 





to life if involved in dust explosions. 
Much of the fine coal removed from 
the mines accumulates in the great 
black piles of n, where it may or 
may not burn from spontaneous fires; 
or it may be shipped away and mar- 
keted as slack; or in a few cases this 
fine coal is being briquetted and sold 
at prices as high as those obtained for 
the best lump coal. 

All the above sources of waste 1 
ate to the losses in mining a single 
bed of coa f sses com 
where several beds of coal occur one 
above the other with thin intervening 
beds of rock, from the prior mining 





of the lower bed often results 
in an irregular breaking and settling 
of the overlying bed or beds of coal in 
such a manner as to seriously inte~ 
fere with the subsequent mining and 
recovery of this overlying or upper 


coal, 
In other 


quire in such cases the prior mining 


countries regulati 


of the overlying or upper beds of coal, 


in order to avoid this unne 


essary 


settling ukage of successive 


United States 


and bi 
higher beds. But in the 
each company has followed the law of 


“present profits 


and the “future welfar if the na 
tion” has remained an_ irridescent 
dream, 


Losses in the Transportation of Coal. 


From the shaft and the tipple the 
Coal falls into the forty or fifty-ton 
Coal cars for transportation by rail 


(see photo), or into the barges for 
fansportation by river (see photo) 


In these transport barges, as seen on 
the Ohio and Mississippi 
single small stern-wheel steamer at- 
tached at the rear of the group of the 
barges, may carry to New Orleans 
from 40,000 to 60,000 tons of coal 
(photo). 


rivers, a 


If intended for ocean or lake 
transportation by steamer. the coal 
May be allowed to run from the open- 


ME in the bottom of the car (or an 
levated track) directly hold 
of the Steamer; or each car may be 
elevated Separately and inverted, the 
Coal Mashing down the chute into the 
Steamer’s hold. At the other terminal 
port the coal Whether transported by 
barge or steamer is lifted by great 


into the 





mine waste in the haulage, including the several transfers, heating value. 


gases 











This ship consumes 1050 tons of coal each day. 



































Good haulage minimizing production of coal dust. 

















Undercutting coal with compressed air drill. 
THE USE AND WASTE OF OUR COAL SUPPLY 





Losses in the Use of Coal. 
Great as are 
nining, they are propertionately 
than in its burning in the 
of the country. The experienced map 
ufacturer who, as a large consumer of 
:0al, habitually watches the double en 
tries on the pages of his ledger for 


the losses of coal in 


} . 
CSS 


furnace 


profits and losses, does not hesitate 
to express his surprise and disap 
proval when he hears the story of 


mining losses, approximately 250,000, 
but 


loses sight of 


000 tons of coal in a single year; 
in doing this he often 


the no less serious fact—that cf the 
coal used in his own furnaces, Jess 
than 10 per cent of its heat units are 


converted into mechanical work in his 
factories; or the larger fact, that of 
the 300,000,000 tons of probably 
used in the power plants of the coun 
try (including locomotives), 
000,* or. 90. per cent of the whole, was 


coal 
276,000 


in the several transformations of 


iost 


energy; and not more than 10 per cent 


of the heat units, or the equivalent 
of only 30,000,000 tons of this coal 
was transformed into the mechanical 
work of the nation. 


The situation seems clearer if these 


losses subdivided or classified 


This 
general 


are 


cannot be done accurately in a 


statement, because of the 


variations in the different furnaces 
boilers and engines. But taking a 


common type of smaller power plant 
the disposition or consumption of Brit 
ish the 


bituminous coal 


thermal units in burning of 


the ordinary (contain 





ing 13,500 B. T. U.) has been given 
follows Per 
B. T. 1 ent 
Loss in ashes ...... 135 1.00 
Carried off in gases 1.970 22.00 
Loss in radiation from 
boilers . 675 5.00 
Carried off in auxiliary 
exhaust knee 190 1.41 
Loss in radiation and 
leakage, main pipes 210 1.56 
Loss in radiation from 
small pipes ...... 30 0.22 
Less in radiation from 
engine ‘ ; 2.07 
Rejected to condenser i 57.31 
Converted to power or 
mechanieal work..... 1,275 9.43 
13,500 100.00 


rhe government of the United States 
the 


it also operates a large 


is probably world’s largest owner 
if coal 


number 


lands; 


and variety of heating and 


located in widely sep 
the 


railroad 


power plants 


parts of country, besides 
lines of 


naval 


aerated 


the Panama trans 


port steamers, and its vesse!s 


Furthermore, the fuel problem enters 


so. large! into the manufacturing 
transportation and _ interstate con 
merce of the that they 


be reasonably classed as nationa! 


whole country 


may 
problems 


In recognition of these facts, Con- 


gress several years ago authorized an 


investigation of fuel problems, first 
under the Geologica! Survey, and sub 

quently under the Bureau of Mine 
Urder tt burea 

« bein eorgt I | -operat 
I vith oth ting agencies 
engineers and chemists of the Bureau 
vf Mines, working at its Pittsburg lab 
oratories, are endeavoring to locate 
and reduce or eliminate as far as may 
be possible the sources of loss or waste 


rot only in the mining, but also in 
the use of our fnel resources 
(Conti ed ¢n pode 

This does not includ : ss W i 
ex I ene 
coal } livid » 
passes through the grat 
burned condition ng th 

































































































Nee Si he motor truck is a worl 
machine it ji relatively ponderous 


und slow but what it lacks in speed 
ind gra f design is more than made 
n tl pectacular nature of its varied 
activitie It does not make such a direct 
personal appeal as the pleasure car, since 
not many ) ipon the business vehicle 
now a nachine from which any per 
ynal leasur yw direct benefit can be 
derived When, however, the mind dis 
sociate om th mention of mmercia 
not a ne it tI mere sub 
tu for horse-drawn trucks and de 
| become evident that 
. ty of 
that are not classed 
nT; 7 easure ars While motor 
i " ss vel les, they are not 

i ’ 1 
I } no nteres will be 
al v1 I illed commercial motor v‘ 
his un in private pleasure cars. The 
masse n th ities will come to realize 
that h have as direct a concern in 


taxicabs, sightseeing 


irs ane h iried types of municipal 
1 car for Federal purposes 
| he 1a runabouts, touring cars 
and limousines In the self-propelled fire 
apparatus wit which all progressive 
tis will supplied in a few years, the 
people ee he instruments of thrill 
ng res of human lives and property 
In mot yatrol wagons they will see the 
means fo ympt quelling of riots and 
remo f dangerous and disorderly pet 
sons; in motor ambulances the vehicle fo 
relieving human, equine and canine suf 
fering the motor mail wagon the 
mechar n for hastening communicatior 
When we consider the conditions that 
W preva when these types of power 


the great variety of othe: 
forms for industrial and mercantile pur 


ive been generally adopted, and 


Hoses 
1 have an opportunity of 
: : ur Smo ly paved 
streets, tl fre flies and gern 
earry! 1 absence of the noise of 
pounding horse hoofs and steel tires, re 
duction of traffic congestion and the elim 


ination of the harrowing sight of horses 
prostrated by midsummer heat or crip- 


nled by winter’s icy pavements, with 


ynditions that prevail now, every think 
Pp vill be impressed with the 
isure car with which 
i been obsessed for 
1 decade i ifter all, a 
relative vet n a revolutionary 
: rd transportation 
ry | i i! i 1 1 race 
and at ha 
and t 
being \ né d 
Asid } : tf 
I n 
nga } e ar many a a 
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The 


Truck 


Material 





Versatile Motor 


Novel Designs and what They 
Accomplish in_ the 
Economical Handling of 


By Harry W. Perry 
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A tilting body operated by means of a hand winch and rollers. This operation 


does not require any greater physical exertion than the cranking 
of an ordinary gasoline motor. 
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A motor truck carrying not only its own load but hauling an ordinary 


truck as well. 

















truck unloading boards. The driver sits in a cab which completely 
protcets him from wind and weather. 











A truck used as a hoist. 


the machines to private enterprise that 
are most interesting. All sorts of work, 
from thawing frozen water pipes in an 
emergency, to drawing plows in the farm 
fields, come within their scope of utility, 
At least 125 distinct lines of trade are 
using the trucks built by a single big 
manufacturing company that produces 
only machines of three tons capacity. It 
$s natural, of course, that the motor truck 
should have been adopted more generally 
by the lines of business that found the 
horse least capable of doing the work re 
quired, either because of its difficult na 
ture or because of long distances to be 
covered in a short time and long hours 
of service that would seriously fatigue 
the best animals. 

Just to cite one kind of work that is 
beyond the capability of horses to do gue- 
cessfully, it will be remembered perhaps 
that early last spring several sixty-ton 
steel girders for the new Municipal 
Building in New York were hauled from 
the river front, near the Battery, to the 
location of the duilding at the Manhat- 
tan end of Brooklyn Bridge. Thirty-six 
horses, hitched in an almost unmanag> 
able string of eighteen teams, were used 
for draft purposes, and because of the 
interruption of traffic and confusion that 
would have been caused in the metropol- 
itan streets of such an outfit during busi- 
ness hours, the girders were hauled dur 
ing the night and on Sunday. In their 
passage numerous iron manhole covers 
were crushed in and considerable damag® 
was done to the street paving. It is not 
difficult to imagine the vociferous bedlam 
that accompanied the movement of the 
teams and the noise made by one hundred 
and forty-four iron-shod hoofs, and the 
almost insurmountable difficulty of mak 
ing the long string of horses pull in 
unison, and of turning corners succes 
fully. A five-ton electric truck used for 
the same purpose in another city moved 
with ease a trailer weighing five tons and 
loaded with a steel girder which alone 
weighed twenty-six tons. 

One of the most exacting branches of 
trensportation work is that of the big e© 
press companies, which receive and send 
their shipments by fast passenger train 
and must perforce conform to railroad 
schedules. All of these companies use 
some motor wagons, and one in particl 
lar, which has used steam, gasoline and 
electric power wagons continuously for 
the last eighteen or twenty years, BOW 
does the major part of its transfer and 
delivery work with electric wagons iD the 
principal. Eastern cities. The gasoline 
trucks owned by another of the national 
express companies are operated on @ time 
schedule as exact as the railroad time 
sheet, and. are kept in service twenW 
hours out of twenty-four, with a double 


shift of drivers. 
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department and dry 


Delivery work 
the covering of 


" tores calls tor 
goods stores , 
o be successfully served 


New York store has a 
miles that is 


routes too long 
py horses. One 
route of more than 


covered daily by one 
n average of about one 


sixty 
motor wagon and 


one driver, with a 


for delivery of parcels. 


nundred stops 
Horses, of course, 
this case, for even if 
n the day, the speed 
Some big de- 


could not be used in 
two changes of 


teams were mad 
could not be maintained 
partment stores make their long hauls 
into outlying residential sections at night, 
and make their local deliveries the next 
day from distributing depots In ‘this 
way one big house keeps its heavy trucks 
running twenty-two hours a day except 
on Sundays, when they are given a thor- 
ough inspection, 
A trip on one of these department store 
middle of the 
novel and 


leaning and adjusting. 


or express trucks in the 
night would prove quite as 
interesting as a night run of the same 
duration in a touring car under ordinary 
circumstances 

lumber and machinery 


lines of heavy mantt- 


Coal, beer, 
trades and many 
facturing whose hauling is hard on horse- 
flesh have adopted the motor truck freely 
and are getting excellent service from 
conditions that 





the machine Peculiar 
obtain in some of these businesses have 
resulted in the development of special 
quick 
whereby the vehicle can be kept on the 
number’ of 


loading and unloading methods 
maximum 
realizing the prin 


move during the 
hours daily, thereby 
cipal advantage that it possesses in su- 
perior speed and endurance over horses. 
rder_ their trucks 


Coal dealers power 


fitted with bodies which are provided 


with chutes. and which can be raised 
above the frame of the chassis at a sharp 
angle so that the will empty their loads 


of from three to ten tons by gravity in 
from five to fifteen minutes, with little 
or no shoveling. Contractors are becom- 
ing frequent purchasers of motor trucks 
fitted with dumping bodies that can be 
discharged of their loads sometimes in 
less than a minute. Most of the dump 


trucks so far built are tipped by the 
manual turning of a crank, but several 
have been built to order that are equipped 
with power-operated tipping mechanism. 
One of these is a seven-ton gasoline truck 
that is often used for hauling hot as- 
phalt. This material has a tendency to 
stick, and body had to 
be constructed to tip to an angle of forty- 
es only forty seconds 


consequently the 


t tal 
to elevate this body wit 


five degrees 
h power from the 
engine and discharge the seven-ton load. 

Ingenious qi loading and unloading 
methods have been developed by the lum- 
ber trade whereby a motor truck can 
take on a load of three to seven tons of 
lumber as a unit in a few minutes, the 
turning of windlasses by hand 
from a horse 
which then 
leaves the yards to deliver it. The horse 
trueks are driven to the different lumber 
piles to be hand 
the wagon shed to await the motor truck, 
asingle team of horses sufficing for about 


S¢ rving 
to roll or slide the load 
track upon the power vehicle 


loaded, and thence to 


4 Score of such wagons. The loads can 
be discharged from the power trucks by 
teleasing ropes or chains at the rear end 
and allowing the lumber to roll back by 
gravity or by rolling the load back by 
turning the cranks on the rear end rollers 
Until the ends of the boards drop to the 
fround. Then the truck is driven out 
from under the forward end of the load. 

A leading department store in New 
York and another in Pittsburg operate 
eight or more three ton trucks each that 
are especially arranged for quick loading 
and unloading. Light bodies of crate 
‘onstruction are built to fit inside the 
regular covered When a truck 
arrives at the this inner body is 
Withdrawn upon a hand truck to the rear, 
4nd on this is taken to any floor in the 
store by means of a freight elevator to 
be loaded. A « iplicate crate that is wait 
ing ready loaded is put in its place and 


bodies. 


store 





























A motor truck carrying Ovington’s 70-horse-power Bleriot machine to an 
aviation meeting. 

















Wrecked aeroplane carried from the aviation field by a motor truck. In this 
aeroplane St. Croix Johnstone nearly lost his life at Detroit. The truck 
arrived at the scene of disaster almost as soon as the ambulance. 








A 14-ton truck hauling and trailing coal. 




















A 3-ton truck moving camp equipage in maneuvers of the 26th infantry, 
U. 8. A., south of Detroit, June ist, 1911, 


the truck starts off with it. The re 
verse process occurs at the other end ef 
the truck’s route. In a record load for 
one of these trucks at Christmas time 
were 3,000 parcels. Ordinarily the proper 
loading of the packages requires from one 
to three hours, so that the system en 
ables the truck to make two or three 
times as much mileage as would be pos 
sible if it had to stand idle while unde: 
going the ordinary loading and unloading 
processes. The average daily mileage of 
seven of these trucks used during a 
fifteen-month period in New York was 
seventy-two miles each, counting twenty 
six working days to the month. Several 
of the machines averaged one hundred 
and ten miles a day for months at a time 

The combination of vehicle and power 
plant that constitutes the motor truck 
renders the machine available for many 
classes of work heretofore done by hand 
and by portable or stationary engines 
In fact, it is a self-moving portable power 
plant. In its most common form as such 
it is fitted with a winch or windlass, us" 
ally under or just back of the seat, which 
is turned by power from the vehicle. The 
winch may be gear driven from the ea 
gine of a gasoline machine, or turned by 
a small independent electric motor sup 
plied with current from the battery of an 
electric truck. In either case the winch 
can be used for a variety of 
Both types of trucks are used by a large 
safe manufacturing company which util 
izes the power winches for loading the 
safes on the platform of the truck by 
drawing them up a pair of skids and 


purposes 


also for hoisting the safes to and lowering 
them from windows of any fioor in tai! 

This method haa the 
being 


office buildings 
advantages of 
than the old vay of having a 


quick, safe and 
cheaper 
gang of workmen turn a hand windlass 
Fewer men are needed, passersby on t! 
walk and traffic in the 


for a shorter 


street are incon 


venienced time, and cus 
tomers of the company are better satis 
fied by the briefer interruption of thei: 
office work. 

A few years ago all telephone, telegraph 
and electric light and power wires that 
were placed in underground conduits were 
drawn into place by gangs of laborers 
who turned huge wooden capstans that 
had to be set up in the street, anchoreJ 
in position by iron pegs driven in the 
pavement and moved from block to block 
on wooden rollers which were taken from 
behind and put in front as the capstan 
moved along for the next successive step 
in the work. Compare this primitive pro 
cedure with the present-day way, in which 
cables of wires are drawn into place 
under the street by power winches on 
heavy five-ton motor trucks. In New 
York one electric light and power com 
pany uses half a dozen such trucks for 
this purpose, and also for the more spe 
tacular work of erecting the heavy orna 
mental cast-iron electric light poles used 
for city lighting. These poles are thirty 
feet long, and are much too heavy to 
be set up by laborers without a d 


But the truck, with its power winch 
makes easy work of the task. 

By way of an aside, it is pertinent to 
observe right here as an indication of the 
trend toward the horseless condition that 
is predicted for large cities in the near 
future, that the New York Edison Com 
pany has abandoned altogether the use of 
horses in Manhattan and a large part of 


1 


the Bronx, and employs instead a “fleet 


of eighty electric trucks and delivery 
wagons. Within the next five years, and 
probably sooner, it will get rid of all it 
remaining animals, as will also the New 
York City Fire Department, some of the 
express companies and many retail houss 
in the metropolis, some of which ar 
now operating from forty to nearly on 
hundred motor delivery wagons 

In addition to the ways already m: 
tioned, the power plants of motor truc} 
are used in an auxiliary way for 
Water out of 
cities. 


nanholes in the streets cf 

















lypical group of California oil wells. 
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Note lake of oil in foreground. 


Conservation of Oil and Natural Gas 


Economies in Field, 


By 


atural mineral 


affords a 


onservation of ou! 


ha regard to ¢ 
resour s, th better 


petroleum industry 





xample of what can be accomplished in useful ap- 
plication and preventing of was rat! 
iNlustratioy 
im industry is one of thé 
most v ist wr exercising every possible care in 
the utiliza of al ed amount of material. Th 
! for I United States, without great 
i her 
’ 
ita i I i nate mexcelled for the 
growth ant and with men and women stron 
ind skil 1 th ur yf iculture, the peasants 
’ r! DOO! Or a few days ago in lookir 
it an Ifalian photograph of an unusually strong wo 
man irrying o1 r head a large bundle of firewood 
wa d explain how poverty was consistent 
witt t 1zgnifi n physical development, and yet 
the picture irried in it the obvious reason The 
world is ved past the stage when human power 
j iff I daily labor Aid must be had from 
pow f t large supply of cheap fuel, in addition 
o the energy to be contributed by human labor, and 
only the countries prosper where such fuel is abun 
dant Italy’s fue! supply has burned out, unless they 
harness exhalation from Mt. Vesuvius Even the 
wood which the woman in the picture was carrying 
~ and wtly, and in no way sufficient for the 
development of nou ! y for efficient manufac- 
ture 
Con md mn with the United States We 
have a supply of at least 10 billion barrels of petro 
leum. in what we already know f the resources of 


the United States From these vast resources we 


produced last year over 200,000,000 barrels of oil In 


addition, we produced natural gas to a value of at 
least $65,000,000. In other words, leaving out of con- 
sideration copper and iron, the oil and gas of the 
United States was worth more than the gold, silver, 


Ir. 


“actory and Home 


David T. Day, United States Geological Survey 


lead, and every other metal product produced in the 
sume length of time. It is important to emphasize 
the fact that lo not need this great production 
But f s no possib method of preventing the 
roducers of o from taking it from the earth as 
ipidly as possible where they either own the oil lands 
or own leases on the oil lands, and there is no way 
of curbing the haste with which the oil is pumped 
out by one producer lest his neighbor will secure the 
reater part by prompter action. The ability of the 
owner of any large tract of oil land, such as “the 
people,” as owners of the oil on the public domain, 
rv of any large oil company with a large tract of 
developed oil land, to withhold development on these 
large tracts is admitted, but aside from this, the 
known oil fields will be developed as rapidly as hu- 
man entervrise can put the product above ground 

Intelligent utilization of oil, therefore, has had to 
face extreme conditions of sudden floods of oil and 
n general more oil than was needed These excep 
tionally trying conditions have been met with signifi 
cant success It is very much easier to record th 
failures to conserve, rather than the nearly uniform 
success When the Lucas gusher broke loose near 
Beaumont, Texas, the oil was lost for lack of tankage 
for a few days and fire added to the waste In the 
opening days of the Glenn pool, in Oklahoma, oi! 
ran to waste down the creek, and in California the 
first flows of the Silver Tip, the Lakeview and other 
gushers have. been lost, but the total loss from all 
these sources is trifling 

This is an achievement which calls for great con- 
gratulation rather than the criticism of methods 
which has been found necessary in considering the 
conservation of coal and the shameful devastation of 
our forests. Perhaps it will be useful to discuss how 
this careful saving of petroleum has been brought 
bout, as a means of inspiring similar enterprise in 
other industries 

Oil conservation goes back beyond all the oil com- 
panies great and small and begins with Samuel Kier, 
a merchant of Pittsburg, who was also, from necessity, 








an inventor, or better still, an adapter, of a lamp 
He added a chimney which made the 
light. This supplied a market 
which did not before exist and which has spread from 
China. A. C. came next 
traffic. He began the process 


Pittsburg to the ends of the 


burning oil 


il burn with a bright 


Pittsburg to remotest Ferris 


with his genius for oil 


of exporting oil from 


earth From that day to this, business sagacity has 
dominated oil 

Pipe Lines——It was the spur of business competi- 
tion that developed the pipe line, at first facing hos 


tility and actual violence from the army of teamstera, 
from the well mouth to a rail- 
road or and finally, invoking engineer- 
skill, emancipated themselves from 
railroads and pumped oil over the Alleghenies to tide 
Pipe-line efficiency has been perfected in both 
toward the consumer and toward the pro 
refineries have tended to accumulate near 
because it was evidently cheaper to trans- 
the crude condition as far toward the 
possible, and only to resort to costlier 
methods when it became necessary to 
oil into the products to be consumed, each 
f which distributed by its own system. 
The pipe lines have increased in number, and econ- 
omy has been promoted by the best types of pumping 
In fact pumping engines have been greatly 


in order to get the oil 


river landing; 


ing the oil men 
water. 
directions 

The 


the coast 


ducer 
port the oil in 
onsumer as 
transportation 
onvert the 


must be 


equipment 


developed for all purposes by the demand for them 
afforded in transporting oil 

Meantime the branch, or “gathering,” lines have 
crept outward as the oil pools increased until there 


are now many miles of pipe lines in the United States. 
Of help, has the system by 
which the pipe line has always been extended to the 
well mouth promptly when new fields have been dis- 
The only burden for the oil producer has 
It has become 


axiomatic, that the oil is as good as sold as soon 48 


however, been 


greatest 


covered 


been the development of his oil pool. 


it is produced. 
Uses of Crude Oil—It is evident that the require 
ments of the moment must be considered in the uses 








Train of petroleum tank cars at Buffalo. 
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for oil, and not the ideal utilization based upon the 
highest grade products that the oil can be made to 
yield. In fact the sudden floods of crude oil have 
made it necessary to get rid of the oil for any pur- 
pose whatever, so long as the oil is consumed. Of 
the entire supply, the greater part has been distilled 
and refined so as to yield the greatest amount of lamp 
oil of satisfactory quality and the minimum of by-pro- 
gasoline, paraffine wax, lubricating oil 
Usually there has been a steady 
Within 
the past few years this policy has of course greatly 


ducts such as 


and coke products 
market for lamp oils at home and abroad 


changed, due to the increased demand for gasolin 
and due also to the over supply of kerosene. The 
consumption of kerosene has not declined. It has 
increased, but not so rapidly as the production of 
erude oil. 

Fuel Oils —This necessity of forcing a market for 
erude oil has developed uses which might long have 
Chief among these is fuel oil, second, 


lain dormant 
Luckily the recent 


and always increasing, is road oil 
great finds in Texas and California have been very 
suitable for use as fuel for power purposes. Under 
extreme conditions, all kinds of crudes have been 
used for fuel; but they are better suited for the pur- 
nose when the gasoline and burning oil have been re- 
Seed Fortunately it pays to take out these portions, 
and therefore the _ so- 
called “skimming” plants 
have been successful. As | 
a rule wherever these 
fuel oils have been used 
an advantage has been 
demonstrated. This in- 
cludes all kinds of power 
plants, locomotives, an: 
finally the marine engine 
The advantage on loco 
motives is evident; for 
the size of a locomotive 
is limited by the amount 
of coal that a fireman 
can feed in a given time 





Thus in the Northern 
Rocky Mountains the 
limit of size has been 


reached by this huma 
limitation, at least until 
an oil supply can repla 
the coal. Then the size 
and efficiency may in 
crease again 

Internal Combustion 
Engines For mariné 
power, oil’s efficiency in 
cludes, besides increased 
capacity, elimination of 
the smoke nuisance on 
passenger craft, with its 
attendant cost of paint, 
and of the smoke danger 
for war vesse!s 

Oil in the Navy.—The 
effect of this is that more 
than 25,000,000 barrels of 
oil per year must be set 
aside for naval purposes 
in the United States, and 





Lubricating Oils.—Meantime we must not lose sight 
of the fact that modern progress would cease, the 
movement of all machinery would stop, were it not 
for mineral lubricating oils. The former supplies of 
animal and vegetable oils suitable for lubrication are 
trivial compared with the demands of modern ma- 
chinery. Mineral lubricating oils are as essential to 
machinery as the telephone is to the conduct of busi- 
ness affairs. 

Protection of .Future Supply.—As already pointed 
out, we are producing more petroleum than we need, 
and we are obliged to export the surplus. This sur- 
plus goes to the ends of the earth, and from the broad 
standpoint of the world’s economy it is necessary for 
progress From the more limited standpoint of the 
economy of the United States, it would be better to 
keep it at home until needed 

The necessity for thus husbanding our petroleum 
resources is so evident that it will be accomplished, 
partly by the purchase of large tracts of petroleum 
lands by large corporations who will hold these sup- 
plies for the future, and partly by the withdrawal 
by the National Government of such oi! lands as re- 
main on the national domain in the interest of future 
use. A most favorable sign of the times is the agree- 
ment between companies in California that each shall 
keep back a certain number of hundred feet from 


resort a tunnel has just been finished. The intention 
is to cut the pipe and divert the stream of oil through 
the tunnel and thus extinguish the fire and control 
the well. 

With the steps thus in progress for the conservation 
of oil resources, it is probable that the oil supply of 
the United States is in a fair way to be protected for 
many generations to come, and it is certain that the 
methods of using this material are more satisfactory 
than for most other minerals. 


Injury to Lumber by Fungi 

LUE and black stains on lumber stored in yards 
decrease the value of the lumber, without, how- 
ever, injuring the wood, since it has been found that 
the fungi which canse the stains feed upon the mate 
rials within the cells of the sap-wood, and do not 
destroy the fibers. These fungi are largely of th 
black-knot family, and the most common are species 
of Graphium and Ceratostomella. It has been the cus- 
tom of the lumber companies to dip the wood in solu 
tions of sodium carbonate or bicarbonate immediately 
after the sawing; but the results have been very un- 
even. To find out why the alkaline solutions som« 
times prevented the development of the fungi, and at 
other times had no effect whatever, Miss Carcline 
Rumbold started a series 

of experimental cultures 








at the Missouri Botani 
ca! Garden in St. Louis 

Nutrient media wei< 
prepared containing 
from one-half to two per 
cent sodium carbonate, 
and others with simila 





amounts of citric acid 
The spores of Ceratosta 
mella germinated § and 
the fungus thrived on 





the acid media, and on 
those containing 0.5 per 
cent of Na.CO,, but not 














on those with 1 per cent 
or more of the alkal 

Freshly cut sap board 
of yellow pine and red 
gum were then dipped in 
hot and in cold solutions 
of sodium carbonate and 
of scdium  bicarbonaté 
of various strengths, 
from 1 per cent to 10 per 
cent. These boards were 
inoculated with the 
spores of the fungus and 
kept in chambers with u 
satura'ed atmospher: 

Controls were simply 
dipped in water, and 
some of the red gum 
boards also in sulphuri 

acid (5 per cent and 10 
per cent) The fungus 
developed on all the 
controls, including the 
sulphuric acid board 





and on most of the 








the merchant marine will 
require as much mor 
Further it must be re 
Membered that the great 
Majority of the known 
petroleum resources of the world are here in the 
United Siates. One effect of this was seen in the 
days of the flood of oil at Beaumont, Texas, with oil 
Selling as low as 10 cents per barrel, where it was 
recklessly applied to any purpose. Every effort was 
made by those interested in the welfare of oil to in 
duce the changing of the use of petroleum into other 


Typical 


More conservative uses, such as distilling out as much 
Basoline and kerosene as the oil will yield, and con- 
Verting as much as possible of the residuum into 
Various lubricating oils and thus avoiding the 
Use of oil as a low grade fuel in competition with 
coal. Now, howe ver, for the reasons given, the use of 
oil in internal combustion engines has become one of 
MS Most beneficial uses. 

In the future, therefore, we can expect the very best 
utilization of our valuable oil supplies to proceed 
along the lines of burning it for the production of 
‘ower. This method of burning oil constitutes an ex 
ample of Modern conservation of resources 

Oil for Good Roads.—Another use that can really be 
“onsidered as consistent with the conservation of our 
mineral Supplies is the use of petroleum residues for 
Making good roads. Road oil, as manufactured from 
*xas and mid-continent oil residues, probably pro- 
Motes as Sreat economy in national life as any other 
Use to Which it can be put. 





oil gusher. 


OIL IN EUROPE 


the dividing line in order that neither party will 
draw the oil from the other’s territory—an arrange 
ment which makes it no longer an inducement to 
withdraw the oil from one tract to prevent its being 
exhausted by the wells of a rival tract. The exten- 
sion of this policy is consistent with common 
sense and business interests. Two recent very 
successful feats in oil engineering have greatly 
improved the prospects of a long continued nat- 
ural gas supply in the United States. A great 
source of loss in this country has been the waste of 
at least 100,000,000 cubic feet of natural gas per day 
in the Caddo field in northwestern Louisiana. Re- 
peated claims have been made that these oil and gas 
wells could not possibly be controlled. Within the last 
two months the engineer of the Caddo Gas and Oil 
Company, of Shreveport, Louisiana, has completely 
controlled one of these great volcanoes of gas, water 
and oil, and the feat was so easily accomplished as 
to make it altogether probable that the other wells 
will be quickly controlled in the same way 

At the time this article is being written, another 
great problem is being solved in this same Caddo field. 
An oil well gushing at least 20,000 barrels per day, 
together with a large quantity of natural gas, has been 
on fire for several weeks, defying all attempts at ex- 
tinguishing the fire or controlling the flow. As a last 


Petroleum peddler. Roumania. 


boards dipped in the al 
kaline solutions. The hot 
dip was found to be more 
effective in inhibiting tin 
growth than the cold solution. and the carbonate of 
7 to 8 per cent as effect a irbor t 


8 to 10 per cent 


Increase of Crop Yield in Germany 


€ the twenty-fifth anniversary of the Gerinan 
Agricultural Society there was published a table 
showing the progress in the yield of various farm 
crops during the quarter century. Some of the items 


are given below, the figures representine pounds per 


acre:* 

1910 
Rye ' } 1,050 1,486 
Wheat beac 1,344 1,771 
Barley oo shoe 1,335 1,735 
Potatoes ..... ... 8,989 12,370 
Oats 06:00 0.00e sce ke 1,710 
Hay > 910 , R63 


It is pointed out that this progress is not due me 
to better treatment of the soil, or to more abundant 
fertilization, or a more inte!l'gent selection of see 
etc., as is commonly supposed, but also in a measur 
to a differentiation of crops in accordance w ti 
adaptability of each particular type of soil 


* Original report, quintals per bektare, 
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most far reaching but 
works of the United 


NE of the 
O it ‘ew 


States is that of the reclamation by 
irrigatior yf arid lands These lands 
form about a third of the total area of 
the United States and although only 4 
small proportion can be irrigated, ye 


which may be 


value as to be 


the farms and homes 
created have such great 


come a notable addition to the wealth 


+} na 1) 

it t wever, the object merely 
o re aim ese jands and to add them 
t yroductive capacity of the nation 
Far beyond this is the higher object to 
be attained, that of rendering these 
areas capable of furnishing homes for 


thousands of tizens The lands are 


rigated that they may add to the 


net 
vyealth of a few, but when reclaimed 
they are subdivided in tracts each suf 
ficient for the support of a family, and 
are disposed of to persons who will live 
upon the land for five years, cultivate it 


and become self-supporting citizens and 
taxpayers 
The pubiic lands thus reclaimed are 
given away to actual! 
recla 


not sold but are 
homesteaders The cost of the 
returned in 


matior however, must be 


ten annua! instalments. Thus, for ex 
amp'e, if it has cost $30 an acre to bring 
the wate to a given tract, and it is 


found that 40 acres is adequate for the 


support of a family, an individual is 


al! | fi upon this 40-acre tract; 
| 
dence j iltivation and payment to 


the government of the cost of reclama 


tion, which in this case is $1,200, in 
in ’ payments of $120 each H 
obtain in opportunity of acquiring a 


home and a piece of land which rapidly 


increases in value, because of the fact 
that as other people flock in and take 
ip the idjacent lands, a_ relatively 
lense population is established, towns 
grow up, and there is an increment of 


value beyond the result of his own ef 


forts—for these lands ultimately are 
worth $100 or more per acre 

There has already been invested 
ibout $60,000,000 in this work, and this 


is being increased at the 


nvestment 


rate approximately $1,000,000 a 
month This money is not being paid 
directiv by th ax-payers, as it is not 
derived from domestic or foreign im- 
ports, but from the disposal of public 
lands The moneys thus obtained are 
credited to a fund in the treasury 
piaced at the disposal of the Secretary 
of the Interior. and expended through 
what is known as the Reclamation 
Service im organization composed of 


engineers with necessary technical and 
ierteal assistants 


The law authorizing this work, known 


i the Newlands Act, from Senator 

Newlands of Nevada, wa 
passed on June 17th, 1902 It is verv 
general in character, calling for certain 


resuits and laying down a few broad 
lines to be followed All of the intri 
eate detail had to be worked out It 
business enter- 


without in- 


was as though a great 


prise had been authorized 


dicating dimensions, character of struc 


ire, or any facts, excepting that cer 


fain funds of unknown amounts were 


» be expended to accomplish results in 


idely separated. The loca- 


ilities w 


tor the works, for the most part in 


egion “mote and without adequate 
ransportation faciliti« the magnitude 
ind complex character of the engineer- 
ng featu and the difficulti encoun 
idjusting t) divers nterests 
1 : ners. f I : 
g ti h 
yt | _ 


Reclamation and Home-making 


Review of General Conditions in the Reclamation Serv 


Director 


Newell, C. E., 


By F. H. 

















Shoshone dam, 328 feet high. Loftiest in existence. 


























The desert before irrigation. 
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Homestead on same desert two years later. 


SHOSHONE PROJECT, WYOMING 


ice 


study. The first thing after the Passage 
of the act was to get the engineers, The 
natural thing to do was to continue in 
the work the men who had been study. 
ing the subject for many years, and 
then to select a few localities and begin 
the work 

There were demands from all parts 
of the arid West that work should be 
undertaken at once, and the people 
were inclined to chafe at any delay ip 
the beginning of actual construction, 
difficult to make them under. 
stand the need of preliminary study 
and investigation, they wanted to gee 
the dirt flying and the big dams rising 
in the 


It was 


canyons 

It was known as the result of previ- 
ous investigations that several projects 
feasible, and that 
large structures must be built 
in connection therewith Work was, 
therefore, begun on some of these be 
fore all the plans could be elaborated. 
Those matters upon which there could 
be little question were at once entered 
upon, the connected details and plans 
for additional structures being worked 
out while building progressed. 

The result is that a large amount of 
work has been accomplished in a short 
time and a reputation established for 
prompt execution, as against the idea 


undoubtedly were 


certain 


that “government officials could not 
move expeditiously.” 
At the same time, every effort has 


been made to preserve accurate records 
of the cost of the work and to study all 
of the economies which were: practica- 
ble under existing laws and regulations. 
Cash discounts were sought, as well a 
wholesale rates Transportation of 
material was secured at the lowest ob 
tainable terms, and the operations put 
basis What this 
means can never be appreciated by 4 
man who has not worked for the gov 
ernment, and who has not run against 
the innumerable complications growing 
out of a century of corrective legisla 
tion and executive requirements. Trans 


upon a_ business 


acting government business on business 
principles is like trying to drive di 
rectly across a settled valley, which 
is fenced in every direction by barbed 
wire. The old inhabitant knows the 
highways and byways, the gates and 
the openings, and can go across the 
country considerable speed, but 
the newcomer, who does not know 
these, is constantly getting entangled 
in wire fences and in controversy with 
the people and is forced to back out 
and finally go by the most roundabout 


with 


road. 

The Reclamation Service has beet 
particularly fortunate in its ability to 
traverse rapidly and effectively the & 
tanglements of legal obstacles, discor 
ering the openings and short cuts 
which expedite work 

Acting under a very general law ip 
which results only are called for, It 
has been possible to avoid many of 
the embarrassments of the more elab- 
orate enactments of Congress, wher? 
the attempt has been made to describe 
in advance all sorts of remedies for 
every kind of emergency. Nevertheless, 
there are enough general laws and ree 
ulations to necessitate the greatest 
skill and care in making expenditures 
without getting one’s self into continual 
trouble. 

One of the methods adopted by the 
Reclamation Service for avoiding delay 
has been to have the disbursing 
funds placed in the hands of @ coms 
erable number of bonded agents. Thes? 
the bank-clerk type 


men are of of 
The force 


draw moderate salaries 
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disbursing officers is large enough so that if the ac- say, carrying over 800 cubic feet per second, while in carried under mountain masses or through obstacles 
ounts of one are suspended on technicalities, another smaller canals or distributaries, there are several aggregate in number nearly 70, with a total length 
P 


man can take charge, Ww hile the first devotes his time thousand miles. The tunnels by which the water is of 100,000 
to satisfying requirements of the Treas- 





ury Officials, thus avoiding delays. 

The business methods have been the 
subject of continued study and exam- 
ination by experts and have been so 
perfected as to serve as a model for 
various contracting, or other corpora- 
tions, which have practically adopted 
the general scheme of cost-keeping, 
modifying the details to suit private 
conditions 

It is recognized, of course, that the 
government bureau cannot work as 
economically in some ways as a private 
corporation, because it is loaded with 
requirements of advertising for com- 
petition in all purchases, of elaborate 
preparation of all papers having to do 
with disbursements, with the attaching 
of numerous signatures, growing out of 
various laws, with almost innumerable 














restrictions imposed from time to time 
to meet special conditions and also Payette-Boise project, Idaho. Flume crossing a creek. 
others which were never anticipated 
when the regulations were drawn. 
Nevertheless, ex erience has shown 
that it is possible to prosecute business 
with reasonable economy and_ speed. 
As proof of this it may be stated that 
already nearly a million acres of iands 
have been furnished with water, and 
about 14,000 families are on these lands. 
These beneficiaries of the law are be- 
ginning to pay back into the Treasury 
their pro rata share of the cost of the 
work. 

The results attained are an example 
of what may be accomplished in the 
practical carrying out of the conserva- 
tion ideas, so ably presented by Theo- 
dore Roosevelt and Gifford Pinchot. In 
fact, the reclamation work may be con- 





sidered as part of the great programme 
of national conservation, being joined 
with the protection and use of the for- 
ests, the saving of the water powers, Belle Fourche project, South Dakota. Owl Creek dam. 
and other natural resources and 
monopolies for the people The out- 
come shows thet it is possible for the 
National Government, through skill and 
competent officers, to grasp these great 
opportunities and to develop for the 
common good the resources, which, up 
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to the present time, have been turned 
over to the great corporations, on the 
ground that it is impossible for the 
people to help themselves through a 
popular form of government. 

In carrying out the objects of the 
Reclamation Act, and embodying the 
ideas therein contained in feasible 
Structures, there have already been 
built reservoirs for conserving the 
waste waters and having a capacity 
such as would cover four and one-half 
million acres with water one foot in 
depth. To distribute this water to the 
land, or take it from various strear’s, 
there have been constructed nearly 350 Yuma project, Arizona. Laguna dam from California side. 
miles of canals of large size, that is to 
































feet. There are literally thousands of 
smaller structures, such as gates, turn 
outs, flumes, and bridges, each of which 
has required more or less engineering 
skill and forethought The material 
excavated in building the canal system 
has aggregated 60 million cubic yards 
of earth, and nearly 5,000,000 yard 
each of loose rock and of solid rock 
In building the dams and other strue- 
tures, there have been used over a 
million barrels of cement. 

These figures will give some idea of 
the gross magnitude of the work: but 
to the men interested in scientific ot 
engineering facts, they are less instruc 
tive than a few details concerning some 
of the more interesting or typical of 
the works now built 

The results accomplished, however. 
are far more important than those 
which can be shown in figures of quan 
tity, size, or cost. They relate to those 
higher and larger objects of life which 
rank above mere material prosperity, 
in that they contribute to the develop- 
ment of a citizenship, of far greater 
importance to the nation than the pos 
session of wealth. The object of the 
Reclamation Act, while directed imme 
diately toward the construction and 
maintenance of irrigation works is really 
more far reaching; for these works are 
the foundation for homes for its eit! 
zens and their use is conditional upon 
the ownership of the reclaimed lands 
in small tracts sufficient for the sup 
port of a family This means that 
there can be no land monopoly. Bach 
farmer or beneficiary of this law can 
obtain land or water. sufficient only for 
his own use He must be one of a 
group of independent landowners liv- 
ing in relatively thickly settled com 
munities Where success is attained 
through intensive cultivation and 
where there thus results the ability to 
enjoy the comforts or even luxuries 
which are incident to a carefully culti 
vated, densely populated, or suburban 
locality. The man who has been a me 
chanic or has pursued some trade in 
the city or has wandered about the 
face of the earth is offered an oppor 
tunity to secure for himself a home 
with reasonable expectation of comp« 
tence in his old age. He must endu: 
at first the privations of pioneering, and 
must have energy and use good juds 
ment; but there is no occupation it 
which a more substantial reward will 
come for efforts intelligently expende |! 

From the standpoint of the commen 
wealth, the gain is great in transform 
ing the indifferent citizen, who has been 
living in an apartment or wandering 
about from place to place, into a set 
tled, taxpaying voter, interested in 
everything which concerns the locality 
the county, the State, and the nation. 














Salt River project, Arizona. Roosevelt dam, upstream. e Salt River project. Boating on lak2 formed by Roosevelt’ dam 
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11.—The Engineering Work of the Reclamation Service 


yperation of the Reclama 


Se the irly days of the <¢ 
tion Act the principal engineering 


! problem was th 
examination of irrigation projects and the selection 
for consiru on of the more feasible of these, modi- 
fied by the legal requiremen‘s of geographic distribu 
tion 

The local engineers of the made preliminary 
surveys whic! were inspected 
from time time by the 0 
sulting enginee! until what 
was deemed the most feasible 
project presented by local con 
ditions Was whipped into 
shape and submitted to a board 

f er l ngineer for 
f lit \ j 
board l ib d t 
Secretar i T and 
one by ol projects were ap 
proved in all of the States to 
which the act referred, except 


ing Oklahoma, in which no 


feasitlk project has yet been 

found Construction began in 

the Carson Valley, Nevada, in 

September 19803 and soon = 
after in various other States RAA * 
until the approved projects 

were all under consideration , 
The onstruction work accom ° 


plished since the passage of th 





act, up to December 3ist, 1919 
is given in the table or 
page 145 

The diversion of water fo 
irrigation in the arid regions 
of the United States is not 
new, but has been in progres | 
for ovel half a centur) . 
rhro he efforts of individ “ —— 
ual and corporate enterpri 
the smailer and easier projects 
have been mostiy carried out—these usually involvir 
the diversion of the natural flow of a small stream 
ver a smooth valley adjacent As the smaller and 
cheaper projects are developed and those involving 
heavier work are undertaken, the development be 
comes more and more difficult for private capital and 
less certain of profitable returns At the time of 
the passage of the Reclamation Act these causes 
had greatly checked the development of irrigation 
enterprises by private investment, and the engineers 
of the seri found the projects usually involved 
engineering construction of considerable magnituds 
and difficulty Mere than three-fourths of the 
projects undertaken requir.d_ the construction of 





By A. P. Davis, C. E., Chief Engineer 


an expensive storage reservoir, and the majority also 
the 
dams, tunnels, 
tively difficult 
long time in completion. 
dam in southern Arizona, 


tains over 350,000 cubic yards of masonry, and forms 


required construction of expensive diversion 


aqueducts or other structures rela- 


and expensive, and often requiring a 
For example, the Roosevelt 
con- 


recently completed, 


structed under extreme difficulties presented by the 
water and gas in great 
condition of the 


presence of hot quantities, 


and formations 
pierced. The contractor for this tunnel failed ang the 


the shattered 
work was carried out by the direct employment of 
labor under the engineers of the service; it required 
nearly five years in construction, and an expensive 
storage reservoir must yet be 
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Fug ) v built to permit the complete 


‘ development of the lands 
under the project. 
Some projects require for 
development 4 
very broad and comprehensive 
study of conditions over a 
/ large water-shed, usually ex. 
tending across State lines, 

A typical example of this 
kind is the North Platte Basin, 
where a storage reservoir has 
completed which will 
over one million aere- 
\ feet of water, and will control 
the entire flood of the North 
q Platte Basin in years of or- 
y dinary This reservoir 
will hold the water that would 
run to waste in the winter 
months, and also store the ex- 
cessive-flood waves from melt- 
ing the months of 
May and June for use during 
the late summer and autumn, 
when the natural flow of the 
river is at its minimum. 

The construction of this 
s reservoir to about the capacity 

mentioned is indispen- 
to the complete develop- 
the water supply of 
Platte River; its ca- 


their proper 


ot* 


been 


store 





flow. 


snow in 





above 
sable 
ment of 
the North 








Map showing the various projects of the Reclamation Service. 


artificial reservoir now in existence; the 


this 
ture of nearly $300,000 in wagon roads alone, to 


the largest 


construction of reservoir expendi 


mak 


required the 


the region accessible and to replace public roads sub- 
the artificial lake. The 
transportation also compelled the manufacture in th 


merged by heavy cost for 


vicinity of the cement, lumber, brick and sand neces 
sury in this large construction. 

The storage dam on Shoshone River in Wyoming 
is the highest dam in the world, and the Reclama 


tion Service is now beginning the construction of a 
still higher dam in Idaho 

The Gunnison Tunnel in Colorado, recent!y com 
pleted, is nearly six miles in length and was con- 


above the needs 
government — project 
about $3,000,000. The 
may be used in the development of 
projects in the basin, and in completing 
for similar private irrigation enter- 
instituted. 
policy which prompts the construc- 
reservoir under these circumstances 


pacity is far 
of the 
cost of 


now constructed at a 


surplus storage 
additional 
the water supply 
prise $s 

The far-seeing 
tion of this large 
would hardly be feasible for private enterprise, which 
must assure itself of an early return of the invested 
funds; yet, such policy as that followed was absolutely 
the natural 
with the 


previously 


conservation of 
true 


essential for the 
The same 
majority of the larger projects undertaken. 
fact, incidental to some 


proper 


resources principle holds 


An interesting projects, 


























Pathfinder dam, Wyoming; 22-horse freighter hauling cement 45 miles to dam site. 


NORTH PLATTE PROJECT, NEBRASKA-WYOMING 
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is the utilization of the water power made availabie 
py the irrigation works for the increase of the water 
supply by pumping from underground sources, and 
more completely utilizing the existing supply by rais- 
ing a portion of it to higher levels which cannot pe 
reached by gravity ditches. 

On the Huntley project in Montana, the main canal 
reaches a point W here topographic conditions require 
that it be dropped to a lower level to avoid a long 
stretch of bi y*ken country; 
ter at this drop is utilized for pumping 


the power generated by 


the flowiny w: 
a portion of the water to an elevation considerably 
higher than the main canal, 
feasible to cover by gravity. This is accom- 
device of “dry pumping” in which the 


which it would not have 


been 
plished by the 
flowing water is received in an inclosed casing con- 
taining a large machine which consists of a turbine 


water-wheel and a centrifugal pump combined as one 


machine, on one shaft, in one casing, and the water 
received is divided into two parts, one of which 
emerges from the turbine wheel at the lower level 
and is thus used for irrigation, while the other por- 
tion is raised to a high level—much higher than the 
main canal—and used there for irrigation. 

On the Yakima project in Washington a similar re- 
sult is obtained by a battery of 11 large hydraulic 
rams. * 

On the Salt River project the power developed at 
the storage dam is converted into high-voltage electric 
current, and transmitted to the valley, where the fer- 
tile land greatly exceeds the water supply, and the 
latter is increased by pumping from a large number 
of wells distributed throughout the region where 
ground water is known to exist. In this way about 
40,000 acres of land which could not otherwise be 
irrigated, is added to the area of the cultivated land. 


A portion of this pumped supply is utilized in reliey 
ing the needs of the Indians on the Pima Reservation, 
whose industry and worth, and whose urgent needs, 
have been so much discussed in the public prinis 
On the Minidoka project in Idaho a diversion dam 
about 50 feet in height has been built to divert the 
water upon the neighboring valleys, and about 80,000 
acres of good land is thus irrigated by gravity. It is 
necessary to allow a large quantity of water to flow 
past the dam during the irrigating season, for the 
satisfaction of irrigation appropriations at points fur- 
ther down the stream. This water is taken from the 
dam under a head of about 46 feet, and by means of 
hydro-electric machinery is converted into electric 
current and transmitted about 15 miles to the south- 
westward, where it is used for pumping water from 
the main canal to irrigate about 50,000 acres of land 
too high to be reached by gravity. This is some of 
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Truckee-Carson project, Nevada. Diversion dam, with gates closed. 





























Okanoga project, Washington. Concrete-lined canal. 





Uncompahgre project, Colorado. South canal. 





Sixteen series of drops. 
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Klamath project, Oregon. Intake gate and concrete canal. 
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Uncompahgre. This six-mile tunnel conveys Gunnison River through mountain. 
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Department i interior, United States Reclamation Service—Results of Reclamation Work from June the finest land in the West, and for about one-half of 
7 ; j if 0 
20th. 1902. to December 31st, 1910. it the water is lifted over 90 feet by electric energ 
aa = r > P . y. 
The power used for this purpose is re 
I Lands, Acres Canals, Miles, | Tunnels, P : a ? I pose is required, of 
| a course, only in the irrigating season, from April to 
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a. om > avai le . am *f£ a 
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I1f.—Summary of the Reclamation Projects 
¥ HE following is a brief recapitulation of four area the construction of seven Reclamation Service irri- with and including the Salmon River, a total area of 
signed articles written by the supervising engi gation projects has been authorized. Construction has about 90,000 square miles. It embraces the Boise, 


various projects Unfortunately, the 


100 
They are 


neers of the 


original articles are lengthy for inclusion in th 


resent iesur published in the current 


ssue Of the Scientiric AMERICAN SUPPLEMENT, togethe 
number of illustrations from photographs 


Rechamation Service Ep 


with a lara: 


furnished by the 


Washington Division. Charles H. Swigart Supervising 


Engineer. 

The Washington Division comprises all of the Stat 
of Wasbington and the extreme northern part of 
idaho. The Reclamation Service has completed one 
project, the Okanogan, and is now constructing the 
Yakima project OKANOGAN ProJect The Okanogan 
Project, now completed, provides for the irrigation of 
land in the valley of the Okanogan River. Water is 
stored in Salmon Lake, and in Concully Reservoir, 
the two having a combined capacity of 15,000-acre feet 
An earth dam a thousand feet long, 64 feet high, has 


ross Salmon Creek. This is the only dam 


been built as 

constructed by the hydraulic hill method by the Re- 
lamation Servi The irrigable land, amounting to 
about 8,650 acres, is of volcanic ash, sand and gravel 
The building charge per acre is $65, and the annual 
maintenance and operation charge is $2 YAKIMA 
Prosner.—The Yakima Project embraces all the land 
in the Yakima Valley that can be watered from the 
Reclamation Service works, together with some lands 


in the Columbia Valley, near the mouth of the Yakima 
River. This project, for convenience, is divided into 
the Storage. Kittitas, Tieton, Sunnyside and Wapato 
Units, with the High Line, including the Benton Unit, 
or the Benton Unit alone, as alternative propositions 
The Storage Unit includes works for impounding the 
flood waters of the Yakima and its tributaries, in five 
separate reservoirs, which will have a total capacity 


when fully developed of approximately 928,000 acre- 
The Kittitas Unit, for which surveys have been 
of land on both 
Unit, containing some 
of North Yakima, 


Ahtanum Cree} 


feet 
62,000 acres sides of 
River The Tieton 
lies west of the 
ind between Naches River 
The Sunnyside Unit, containing 100,000 acres, receives 
its water from the Yakima River, just Union 
Gap The Wapato Unit 114,000 
the right bank of the Yakima River, just below Union 


made, embraces 


the Yakima 


24.500 acres, city 


the and 
below 


consists of acres on 


Gap. This land was allotted to the members of the 
Yakima tribe of Indians The Benton Unit includes 
from 126.960 to 150.000 acres of land on both sides 
of the Yakima River, near its junction with the Co- 
umbia r} High Line Canal will, if constructed, 
furnish water for the lands on the left bank of the 
Yakima Ri above existing canals 


Northern Division. H. M. Savage Supervising 


Engineer. 
lhe Northern Division comprises the States of Mon- 
tana rnd SN Dakota, and South Dakota, and north 
‘ W and inc] ] River drain 
1sin, with ie |} Montana 
Big Horn Ri ! Vithin this 


progressed to the that at least one unit of 
each project has been completed, and all the large fea 


ture structures on several of the projects are now con- 


extent 


structed 

The flat grade of the Missouri River rendering the 
of gravity irrigation canals impossible, 
the construction of the NorrnH DaKkora PumpiIne 
Prosects was found to be dependent upon the develop- 
ment of power from the ample fuel supply in local 
ignite beds, and its transmission electrically to operate 


construction 


centrifugal pumps mounted on floating barges on the 
River. The barges are taken out of the 
stream at the end of the season and again launched 
at the beginning of the next irrigation season. Tue 
Lower YELLOWSTONE Prosect.—The Lower Yellowstone 
Project in eastern Montana and North Dakota covers 
60,000 acres, and is nearly completed. It includes a 
timber crib rock-filled diversion dam, which provides 
an overflow depth of 25 feet. The Yellowstone River 
at the site of this dam has a maximum flood flow of 
160,000 cubic feet per second. Tue SHOSHONE PROJECT 
mn northern Wyoming wil! reclaim 164,000 acres of 
land, with a feasible extension to cover 300,000 acres. 
The principal features are the Shoshone Dam, the 
highest masonry dam in the world (328.4 feet), which 
regulates the discharge of the two Shoshone rivers, and 
whose reservoir is now filled to the spillway, and 
the Corbett Tunnel, three and a half miles long, with 
a discharge capacity of 100,000 cubie feet per second. 
Tue Hunttey Prosecr on the Yellowstone River has 
an area of 32,000 acres, of which 28,000 acres is now 
settled. The success of the Huntley settlers is un- 
precedented. The crops on the irrigated area the 
second season realized a value of $25 per acre. The 
project has now thirteen public schools and six church 
organizations. Tur Sun River Provecr, west of Great 
Falls, is the largest in the division, the available 
water supply being from 200,000 to 300,000 acres. It 
is now entering on its third season of cperation. The 
main features are high storage dams and a canal of 
2,500 cubic feet per second capacity. THe Mix RIVER 
Prosect in northern Montana depends on the waters 
of the St. Mary drainage basin, which discharges into 
Hudson Bay. It involves 200,000 acres of land, and 
four million dollars has recently been provided for 
carrying on the work. INDIAN RESERVATION IRRIGATION 
Prosects.—The Reclamation Service is constructing 
works on the Flathead, Black Feet and Fort Peck In- 
dian reservations, each of which has an area of about 
150,000 acres of irrigable land. Most of this has been 
allotted to the Indians in severalty, and the receipts 
from the sale of excess lands will return the cost of 
the irrigation works. The ultimate development of the 
F.LATHEAD Provgecr involves the construction of fifteen 
storage reservoirs, and the construction and operation 
ot a hydro-electric pumping plant. 


Idaho District. F. E. Weymouth Supervising 
Engineer. 

Idaho District embraces that portion of the 

River Basin from its headwaters in the Yellow- 

National Park in Wyoming to its confluence 


Missouri 


The 


Minidoka and Snake River Storage projects. Borsr 
Prosect.—This embraces 243,000 acres of land on the 
south side of the Boise River between its confluence 
with the Snake River and the city of Boise. The prin- 


cipal engineering features are: First, a storage dam, 


1,025 feet on the crest and 340 feet high, which will 
be the loftiest dam in the world. It will impound 
207,000 acre-feet of water for use in the low water 


period, on lands in the upper portion of the project. 
The lower portion will be supplied from the Deer Flat 
Reservo'r, which is filled by water diverted from the 
Boise River, and will have a capacity of 170,000 aere- 
feet. The main south-side canal for carrying the water 
has a capacity of 3.500 feet per second, and is forty 
miles in length, six of which are lined with concrete. 
MIntipoKA Prosect.—The principal engineering feature 
of this project, which embraces an area of about 
132,000 acres on both sides of the Snake River in 
central southern Idaho, are the Minidoka Dam, head- 
works, power plant, and pumping stations. The dam, 
736 feet long and 86 feet high, is of the rock-filled type. 
It is flanked by the power plants and north side head- 
works on the north and a solid concrete spillway 
2,400 feet long, and the south side headworks on the 
south side. The power plant includes five turbo 
generators of 1,500-kilowatt capacity, which, during 
the irrigation season, pump water to 47,000 acres of 
high land, and also serve to furnish the towns on the 
project with light, power and heat. Nearly all of the 
business houses and many of the private houses in 
the thriving towns of Rupert, Heyburn and Borley use 
electrical energy for heat. The three pumping stations 
on the south side lift the water in three stages to @ 
total height of 90 feet. By means of reinforced con- 
crete piers, the water of the reservoir can be raised 
five feet, thus increasing the storage capacity and the 
available head on the turbines. Snake River STORAGE. 

This contemplates the storage of flood water of 
the rivers in reservoirs, so as to reguiate its flow to 
conform to the needs of irrigation and power. Jack- 
son Lake Reservoir, just south of the Yellowstone 
National Park, is completed. A reinforced concret? 
dam and an earth dike form a reservoir of 380,000 
acre-feet capacity. 


Intermountain District. R. F. Walter Supervising 
Engineer. 

The work of the Intermountain, sometimes known 
as the Central District of the Reclamation Service, 
covers a territory in which irrigation has been @m- 
ployed as a means of distributing moisture to grow 
crops since the earliest settlement by the pioneers, 
who turned their attention from the search for gold 
to the work of diverting the waters from the streams 
onto the barren land. They were so successful that 
agriculture quickly overshadowed the mining indus 
try. Some one suggested the storage of the flood 
waters in reservoirs, for use after the streams had 
been reduced in flow. This work began about 1890, 
since which time thousands of storage basins have 


(Continued on page 156.) 
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The Conservation of Fishery Resources 
How Legislation May Prevent Ruthless Waste 
By Dr. Hugh M. Smith, U. S$. Deputy Commissioner of Fisheries 
forty years before conservation had be- much; for interstate and boundary waters, or for be drawn up, ratified, and enforced by the two coun 


7 BARLY 
N come a branch 
of the federal government had entered on a course of 
the maintenance 


creatures. That work 


household word in America, one 


action having for its direct object 


of the supply of 
has continued uninterruptedly and with 


useful water 


fishes that migrate from one jurisdiction to another, 
legislation perhaps usually, failed The 
failures have been serious in some regions and in the 
case of some species, and afford the strongest possible 


has often, 


tries. 


This assumption by our government of juris 


diction that had formerly been exercised by the States 
was undertaken reluctantly and only after protracted 
evidence of the inability of the States to enact and 





annual augmentation to the present 


time; and in it the Federal Government 
as represented by the Bureau of Fish- 


eries has co-operated for many years 


with the 
ous States. 


departments of vari- 


natural 


fishery 


Among all of our 


resources there are none that have 
been more flagrantly abused, none that 
are more in need of intelligent atten- 
tion at the hands of conservators, and 


none that will respond more readily to 


decent treatment than the fishes and 
other inhabitants of our coastal and 
interior waters 

Success of Fish Culture and 


Acclimatization. 


The acclimatization of fishes in all 














parts of the country has been a potent 
supplement of fish and 
factor in conservation by re- 


culture proper 


a valuable 


lieving the strain on native fishes and 


in the Rocky Mountains. 


Catching and sorting the brood fish at a government trout-cultural station 





by making exhausted waters again yield 
Among the 
introduction 


their quota of human food 
the 
environment 


noteworthy results of 


of fishes into a new are 


the cases of the shad and striped bass 
These excellent food fishes are not native 
to the Pacific planted 
there by the government than a 
The slender 


thrived, multiplied, 


Coast but were 
more 
ago 


quarter of a century 


colonies took root, 
and spread to such an extent that both 
of these reckoned 


among the 


now 


species are 


commonest food fishes of 


the western seaboard, the shad having 
a coastwise range of four thousand 














miles and the striped bass being more 
abundant in California than in any 
Eastern State. The entire cost of the 
introduction of these fishes into the Pa- 
cific States did not exceed $5,000. The 
market value of the catch to the fisher- 
man to the end of the year 1910 ex- 
ceeded $1,750,000 With the present 
trend of the shad and striped bass 
fisheries on the Atlantic Coast, it is not beyond the 


range of probability that the re-establishment of these 
fishes in eastern streams may depend on fry brought 
from the West 
Legislation and Regulation. 
A co-ordinate if not a coequal factor in fishery con- 


servation is legislation. For the protection of fish in 


interstate waters, well considered restrictive legisla- 
tion, supported by local sentiment, may accomplish 


bountifully stocked. 


argument for .federal control and also regulation 

An event which gave promise of resulting in one 
of the great conservation measures of this generation 
was the assumption by the federal government of 
jurisdiction over the fisheries of the waters contigu- 
ous to the United States and Canada from Passama- 
quoddy Bay to Fuca Strait, followed by the conclu- 


sion of a treaty between the United States and Great 


Britain under which joint fishery regulations were to 
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Various species of trout are hatched in large numbers, and numerous lakes and streams are kept 


Stripping and fertilizing trout eggs at a station in the Rocky Mountains. 


that a single pair of fish from the 25,000 eggs shou 


enforce legislation that was harmonious 
and adequate. It is 
fortunate for the 
fisheries 


therefore very un 


welfare of these ex 
that the 
tions of the special commission appoint 
ed under the 
into effect 
Whitefish of the Great Lakes. 

The case of the whitefish of the Great 
Lakes 
necessary to 


tensive recommenda 


treaty have not been put 


is serious, and radical! action is 


arrest a decline that has 


been in progress for many years. Ths 


regulations and restorative measures 
provided for the treaty would undoubt 
edly prove a boon to the whitefish fishers 
and would soon convert a dwindling in 
dustry into a flourishing one. 

The fact that the supply of whitefish 
has not been maintained even at 
duced point reached in 1880 or 1890 has 
resulted in the direct 
lion dollars to the fishermen and the in 
direct many hundred 
dollars to Federal and State 
ments because of their abortive efforts to 


the re 


mil 


loss of many 
loss of thousand 


Govern 


restore by artificial propagation and the 
enforcement of 
There is no fish that 
artificially in larger numbers than 
whitefish, 


restrictive legislation 
hatched 
the 


legislation has 


has been 


while enough 
been addressed to it to sink a battleship 
The catch 
in twenty 
ful are the 
operation 
There is absolutely not a single valid 


cent 


has declined eighty per 


years, showing how powe! 


forces in 


anti-conservation 


reason why the abundance of this grea! 
food fish should not have remained pra 


tically unimpaired for untold genera 
tions and at the same time vast quanti 


ties have been caught for market. The 
average number of eggs laid by a whit: 
fish is 25,000. All that nature required 
all that the unimpaired perpetuation of 
the fishery demanded, and the least that 
sense could have 


common granted wa 
l 


! 


have been permitted to reach maturity and spawn 


After a 


precarious 


Oysters and Sponges. 


existence of many years, th 


oyster has gradually come under the influence of cul 
tivation, and along much the greater part of our ex- 


tended coast 


need never occasion any further 





its conservation is an assured fact and 
concern The finan 
(Continued on page 15k.) 
| 
! 
| 








An important source of cod eggs for the New England hatchery is the catch of the market fishery. 
takers board the vessels, overhaul the fish, and save the eggs of such as are ripe. 


Spawn- 


Government employees collecting cod eggs on a fishing vessel. 


The entire water front was once covered with seals, where 
cows resorting to th's place to form only two or thre 


8 in recent years there ha 


smal) haremes 


A depleted fur-seal rookery. 
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The Use and Waste of Our Coal 
Supply 





(Continued from page 189.) 

These problems are intricate, and their 
satisfactory olution doubtless remote, 
but they are of such importance as to 
be worthy of the best efforts of the Gov 
ernment and of its private institutions 
and individual citizens 

In engineering and architecture we 
hide our ignorance as to the strength 
and other properties of structural mate 
rials behind the well-sounding phrase 
“factors of safety In these important 
and intricate fuel problems we hide our 
ignorance and rest our laurels concern 
ing these losses under the equally com 
forting expression transformation of 
energy What American industry needs 
is technical information, accurate funda- 
me jata ! | me from varied 

I d, and 
Hi al 

Ka i h itnessed som 
advan n t ine of greater fuel effi 
clency in e each advance has been 
mall, the aggregate has during the past 
decade raised the percentage of heat units 
converted into mechanical work from five 
r x to nine or ten, and slightly more 
in a ¥ cases The gas producer and 

the steam turbine, and the 
eciprocating engine, represent 
step n this advance So does also the 








Coal car is picked up bodily, turned over, 
and discharges to chute. 








development and introduction of the sev- 
eral types of automatic stokers: these la! 
ter contributing to efficiency and at the 
same time lessening the smoke nuisance 
from modern power plants 

These automatic stokers and _ specia! 
grates have further contributed to the 
corservation of resources by making pos 
sible the more efficient burning of fine 
or slack coal, which formerly was rele 


gated fo culm piles as waste, and as such 





to be burned in the open air. Briquetting 
is making another contribution along the 
sank ine Another step in the direc 
tien of practical conservation, cleanliness 
and hygiene—and one that should be 
pushed more rapidly is the location of 
the great power plants at the mines, and 


the burning there, either in gas producers 





or specially constructed furnaces, of the 
low grades of coal now thrown away be 
cause they will not bear transportation; 
and the electric transmission of the 
power. so developed to adjacent cities, 
towns and isolated plants 
I took forward to a time—and.it can- 
not l velley be far distant-— when 
ample supplies of electricity so generated 
and izht in factories and our 
home ll neo " giv is light and 
pow alec ook our food and 
warm our hous 
I'w oth irked advan in the 
econo t ition of ul ce ve men 
tion u 0 bot extent and 
} : n ip tal ! s th 
ling ti th 1 i ir rf 
vike r the lat« lant 
ted State Steel ¢ ition, 


including the saving of such valuable by- 
| products as creosote for the preservation 
jof timber, and sulphate of ammonia, so 
| largely in the fertilizing of crops 
The other is the use in large gas engines 


used 


of the blast furnace gases that formerly 
were entirely, and in many places are 
still largely wasted. The losses in these 
two fields, added to the shameful waste 
of natural gases, still aggregate yearly 
from $50,000,000 to $100,000,000; but im 
provements are under way in all these 


lines 


How These Mining Losses May Be 
Reduced. 

No questions the fact that 
losses are real; nor are there any serious 
differences of opinion as to the proposi- 
tion that these losses should be avoided 
Just how this best can be done is another 
matter, and one about which a difference 
of opinion may naturally arise. The sit- 
uation is full of interest; full of problems 


one these 














for the statesman, the engineer and the 
economist, the consumer and the pro- 
ducer. It involves the very essence, the 
purpose and the practicability of the 
movement for the conservation of re 
sources. 
The case may be stated as follows 
We have but the one supply of coal, 
and this supply is essential to both the 
future and the present welfare of the 
nation. At the present increasing rate 
| 
<2 ns Fe * 








Much coal is lost as dust during handling. 


of 
be 
is yet in 
this coal 
supply may 
both the 
the nation 
The coal operator does not practise waste 
ful methods by preference. He 
ever, under a system 
even renders inevitable 
practices; and for which 
itself is largely respon 


and of this supply, it will 
and destroyed the nation 
its youth By mining and using 
more efficiently, the life of 
be extended indefinitely 
present and future 


properly 


use waste 


used while 
the 
and 
welfare of 
thus safeguarded 
is, how- 
operating that en 
and 
wasteful 
system the public 
sible 

A Federal makes 
for the to or 
combine with a view to fixing a common 
non-competitive price for coal at the 
mine. The demand for coal during the 
winter season of each year being much 
of that during the warmer 
months, and the entire lack of storage 
facilities at the mines requires for this 
cold weather demand a mining capacity 
much in that for the 
summer needs. Under such a_ system 
constantly in progress a fierce 
for business, and a reduction 
that they often fail t 
production—so 
clean mining is dis 
even rendered impossibie 
no two States have similar 
for the protection of life and 


courages 


these 


it 
co-operate 


statute impossible 


coal producers 


In excess 


excess of necessary 
there is 
struggle 


to low 


prices so 

the 
that 
couraged and 
Meanw hile, 


cos of 


actual 
and 


cove! 


low safe 


mining laws 


property, nor will any State enact, or 
enforce f it enacts, drastic legislative 
requirements, for if it does it thereby 


places its own mine operators at a serious 
business disadvantage in the sharp com- 


j}terminal agents’ 


petition with operators in other States. 

The remedy is easily stated, but not} 
easily developed. The cut-throat compe- 
tition should give place to a reasonable 


combination under such Federal! or uni- 
form State control of prices as wouid 
guarantee reasonable returns on mining 


investments, and require mining practice 


in which both accident and waste are 
reduced to an absolute minimum. This 
regulation and readjustment should be 


extended so as to include the freight and 
charges; and if this be 
properly done, safe and clean mining may 
be realized without material increase in 
the cost of coal to the ultimate consumer. 
If to the American people the doctrine 
conservation is a thing of substance 
and not a dream; if those of us who to- 
day are wastefully luxuriating in the 
abundance of inherited resources, have 
seriously at heart the rights and the wel- 


of 


fare of those that are to come after us; 
if we are really in earnest about safe 
guarding the lines of the more than a 
million miners who labor underground 
for our comfort and welfare, we should 
enact and enforce the Federa! and State 
legislation necessary for the accomplish 
ment of these ends. We should render 
possible the business-like reorganization 


of this great basic industry. We should 


see to it that this underlying economic 
basis is sound, whether judged from the | 
standpoint of the individual or the na-| 


tion—from the standpoint of the present | 


or future welfare of the nation 


The Vibrations of Metals 


T has been contended that solid metals 

may reveal by their structure the vibra- 
tions to which they have been subjected 
In explaining this phenomenon, experi- 
ments made in England to show 
that a beautiful wave structure can 
imparted to the surface of mercury 
the vibrations of a tuning-fork, and 
even the surface of solid lead which has 
been subjected to similar vibrations 
structure resembling that of 
surface of mercury. Mild 


were 
be 
by 
that 


possesses a 


a vibrating 


steel was defined as a “solid solution” of 
iron and carbon, free from cinders. | 
Metallurgists have doubled the strength 


of steel as it was known in.early days 
Iodide of nitrogen, a black powder, is 
one of the most dangerous of all explo 
When dry, the slightest touch 
will often cause it to explode with great 


sives. 


violence. 
There appears to be a certain rate of 
vibration which this compound cannot 


resist. In experiments to determine the 

its extreme explosiveness, some 
iodide of nitrogen was rubbed on 
strings of a bass viol. It known 
the strings such instrument 
vibrate when similar in- 
strument, having tension, are 
played upon. 

In the present case, after the explosive 
had thoroughly dry upon the 
strings, another viol was brought 
near and its strings were sounded At 
a certain note the iodide of nitrogen on 
the prepared instrument exploded 

It found that the explosion 
curred only when a rate of vibration 
60 per was communicated to the 
prepared strings Vibration of the G 
string caused an explosion, while that 
the E string had no effect 
The question is often asked, What 
force least expected does the greatest 
damage buildings? One architect's 
answer to this question may be a sur- 
prise to those who do not understand 
that it the regularity vibration 
that makes it powerful. 

“I venture to say,” remarked this 
architect, “that you would never suspect | 
that violin-playing would injure the walls 


cause ol 
damp 
the 
that 
will 


is 
an 

of a 

equal 


of 
those 
an 


become 


hass 


was oc 


of 


second 


of 


to 


is of 


of a _ building. Yet it certainly does. 
There have been instances when the 
walls of stone and brick structures have 


been seriously damaged by the vibrations 


of a violin. These cases are, of course, 
unusual, but the facts are established. 
“The vibrations of a violin are really | 


serious in their unseen, unbounded 
force, and when they come with regular- 
ity, they exercise an influence upon | 
structures of brick, iron or stone. It} 
follows, of course, that there must have | 
been continuous playing for years to 
cause the loosening of masonry or to | 


make iron brittle, but it will do so in 


time.” 
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LEGAL NOTICES 
If you have an invention which you wish to 
patent you can write fully and freely to Munna 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches ora 


model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential, 
Our vast practice, extending over a period of 
more than sixty years, enables us in Many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete, 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


ATENTS SECURED OR FEE 
RETURNED 
Free report as to Patentability. Liiustrated Guide 
Book, and What To Invent with List of Inyen. 
tions Wanted and Prizes offered for inventions 

sent free. VICTOR J. EV ANS & CO., Washington, D.C. 





Classified Advertisements 





Advertising tp this column is 7> cents atine. No jess 
than four nor wore than !2 lines accepted. Count 
|} seven words to the line. All orders ust be aceom- 
panied by a remitiance Further information sent oo 


request 





HELP WANTED. 


SUPERINTENDENT. Metal Department of a large 
manufacturing concern. One who thoroughly under. 
stands the making and finishing of articles from sheet 
metals. No ore who is not thoroughly experienced 
need apply Permanent position to right party. Ad- 
dress Metal Expert, Box 773, N. Y 


PATENTS FOR SALE 


FOR SALE. U. 8. Patent No, %7,227. Automobilists 

Consists of litting jack, pick, shovel, hoe and pinch 
. Nothing of its type or character on che market. A 
sure seller. Will sell outright for 86,00. Address, F.S 
Baird and William Peters, Jackson, Cal. 


WANTED. 


LOCAL REPRESENTATIVE WANTED. Splendid 
income assured right man to act as our representative 
atter learning our business thorougbly by mail. Former 
experience unnecessarr. All we require is aonesty, 
ability, ambition and willingness to learn a lucrative 
business. No soliciting or traveling. This is an excep- 
tional opportunity for a man in your section to get inte 
a big paying business withuut capital and become inde- 
pendent for life. Write at once for full particalars. 
Address, E. R. Maraen, Pres. ‘be National Co-Opera- 
tive Real Fstate Company, L 378, Marden Building, 
Washington, D.C. 


WANTED NOVELTIES FOR BUTCHERS.—Buteb- 
ers’ saw filing machines, etc For full particulars ad- 
dress J. Field & Sons, Barker's Road, Kew, Melbourne, 
Victoria, Australia. 


WANTED PARINER. To defray expense for pro- 


curing patent on fire escapes and selling tne same. apt 
patent to be taken in all countries except U. 8. A., Ca 
nada and Great Britain Granted Feb. 11. 1911, Patent 
No. 983.775 Apptieation tiled July 16, 1909. Address 
Partner, Box 775, New York City. 
MISCELLANEOUS. 


FREK—“INVESTING ror PROFIT” Magazine. Send 
me your name and [| wiil mail you this magazine 
absolutely free Before you invest a dollar any- 
where —get this magazine it worth #1) a copy 
to any wan who intends to invest 75 or more per 
month Tells you how $1.00) can grow to #2200 

bow to judge different classes of investments; the 
Real Warning Power of your money. ‘This magazine 
six months free if you write to-day. H. L. Barber. Pub- 
lisher, 423, 28 W. Jackson Blvd., Chicago. 


MAKE BIG MONEY operating a Daydark Post Card 


Machine. Photo postal cards made and delivered on 
the spot in ten minutes in the cpen street. No dark 
room necessary it does not require an experienced 


photograpber to make first-class pictures. Pays & gross 
protit of 500 per cent. Write today for free sample a 
catalogue. Daydark Specialty Co., Dept. V, St. Louis. 
GINSENG 
Money on Little Capital. 


Raising is the surest way to make Big 
One acre will yield 500) Ibs. 
Sells at #6 a Ib. I will buy ali youraise. Grows any- 
where. Requires your spare time only. If you are not 
satisfied with your pri sent income, write me today. 
T. H. Sutton, 780 Sherwood Ave., Louisville, Ky 


ARTIFICLAL RAIN, — New system of irrigatiou com- 
bined with electrified water as fod fer plants. Best 
and cheapest fertilizer inthe world. Capitai wanted to 
exploit same. milio Olsson, 32 W, 9h St. N. ¥.G 


“BOY AVIATORS.” “ Boy Scouts,” “ Dreadnought 
Boy” “Bungalow Boys,” “ Motor Rangers,” “ Border 
Boys.” Six new series. Get Vol. 1 of any series. ade 
postpaid. Hurst & Co,, 2 Broadway, New York. 


STAMPS. Sold 0.8. 2c. 500 foreign Re Approval 
selections. Coins, 10 al) different, foreign Le. Large 8. 
cent 5c. Two-cent piece 7c. 25c and He Confederate om 
5e. Price list free. F. L. Toupal Co., Chicago “Hgts., Ill. 


I SELL TO EVERY PLUMBER well driller, har@- 
ware and implement desler. Will advertise and sell 
meritable article that can be sold to them. Hoe 
500 Aldine Square, Chicago. 


INDUCTION COILS for X-Ray or Wireless Tel 
phy. 6-inch spark size, $25.00; 8-inch, $50.00. Larger 
also, at reduced prices. Condensers, Interra) ; 
other parts at extremely low figures. The 4 eyrowits 
Mfg. Co., 3lst St. and Ist Ave., N. Y. 


MOTORCYCLES CHEAP.—Send to-day for free cata- 
log of new and used motorcycles. Also motoreysle ae 
cessories and attachable motor outfits tor converting 
bieycles into motoreycles. Shaw Manufacturing Com- 
pany, Dept. 24, Galesburg, Kans. 


THE EAGLE ABPROPLANE COv,, ‘th 
incor.. capital stock $100,000; central factory © 
branches and training ground in South and West, offers 
business connections to the rieht men with some means 
Mechanics, :viators and wireless operators wanted. 


METAL NOVELTIES MANU FACTURED.~Thor 
ouzhly equipped factory with every facility and ag 
date device for manufacturing metal noyeltes, oa 
ially well equipped for press work. The H 
Seonfacturing Company, Bristul, Conn. 








Brunswick, G&, 





= 


VS eS 








———— 





August 12, 1! 


SCIENTIFIC AMERICAN 











tyyyy 
Uy 


Yl. 














Y 
Ve 


Lltdtdé 


Ye 


Zz 


ty 
ZZ, Yi Y 


Lldddddtttdttttttdédddidde 


Uy 


jl 


tt 























ae a ee 


: 4 


This mo 
radiator “jhands fay 
you can GSRiR amotor cae 


vam om the» 
: > 


rt 
# in 


i" 7 e.-. 
ee fem" 


hel 


7 


TTVVVT TTT TT eee 


sili - — . ~~ 


This New, Big, Self-starting Chalmers 
“Thirty-six”—$1800 


HINK of a new, high powered 

Chalmers car with a Self-starter as 

regular equipment—for $1800! No 
more cranking, no more bother. Just push 
a button on the dash with your foot, and 
away goes your motor. 


That isn’t all. This car has a long 
stroke motor (414’’x 514”, developing 36 to 
40 h. p.); four forward speed transmission; 
Bosch dual ignition; 36-inch by 4-inch tires; 
Continental Demountable rims; Mercedes 
type honeycomb radiator; dash adjustment 
for carburetor. 

Furthermore this car has bigness, strength, 
proved durability, beauty, fine finish, comfort. 
Still further, it isa Chalmerscar. On the radiator 
is the famous blue and white monogram. 

And the price, including all these unusual features 
of value, is $1800. 


A man at the circus for the first time viewed in 
amazement the giraffe. After looking the animal 
over for some time and inquiring if it had a name, he 
turned shruggingly away saying, “There ain’t no 
such animal.” 

Many motorists, hearing of the Chalmers ‘‘Thirty- 
six’’ for the first time, then learning the price, have 
felt much the same way. 

But they are wrong. There really is such a car 
as the Chalmers “Thirty-six,” with the features 
named above—for $1800. 

You can see this car now at our dealer’s store 
near you. And it will look better to you there than 
it does in this advertisement. See it. Ride in it. 
Place your order as early as you can because there 
is sure to be an over-demand. 


Ideal Car for the Farmer 


This is. an ideal car realized. A car perfectly 
adapted to the needs of the up-to-date farmer. The 
long stroke motor gives all the power and speed you 


can want, without useless burning of gasoline. The 
four forward speed transmission gives perfect flexi- 
bility for hills, sand, traffic and straightaway. Big 
tires, 36-inch by 4-inch, give riding ease and insure 
low tire upkeep bills. 

The “Thirty-six” is heavy where weight means 
maximum strength, but there is no useless weight. 
We claim that this car is lighter than any other 
car of the same power, roominess and strength, 
and that it is stronger than any other car of the 
same weight. 

This car overcomes the inconveniences of all 
preceding cars. The Chalmers Self-starter, air 
pressure type, does away with the trouble of crank- 
ing. Big tires and Continental Demountable rims 
rob punctures of their terrors. 


Given Severe Tests 


While the “Thirty-six” has every up-to-the- 
minute improvement, still there is not a single 
untried principle or part in its makeup. In Novem- 
ber, 1910, we started three of these cars on the road 
to test them—one in the mountains of Pennsylvania, 
one in the sands and heat of Florida, and one in 
the varied conditions of the Middle West. They 
were run an average of 10,000 miles each before we 
O. K.’d the model for manufacture. 

Here is a big car—big radiator—big hood—big 
wheels and tires—big body with big roomy seats 
big, strong frame—big axles—big all over, and yet 
it isn’t a cumbersome, costly upkeep car. 

Not only has this car all of these unusual features 
of construction and convenience, but with them it 
has beauty. It is a fine car. 


Compare With Many Cars 


There are bigger cars than the “Thirty-six” and 
smaller ones. Cars of more power and of less. 
Heavier cars, lighter cars. There are higher priced 
cars and lower priced cars. And yet we ask you to 
consider this car on the basis that it is the most 
nearly ideal car for the farmer of all that are made. 


Take the size, the power, the conveniences, the 
construction, the comfort, the beauty and the price 


Chalmers Motor Company, Detroit, Mich. 


into consideration in comparison with the same 
features on all other cars, and see if you do not 
conclude that in the Chalmers “Thirty-six” we 
have come most nearly to realizing the ideal car 
for the greatest number of people. 


A Vote of Confidence 


Public announcement of this car was first made 
on July 6th. Prior to that date, dealers had signed 
contracts for all we can make. They were anxious 
to sign up for twice the number, but we aad te 
allot just so many to each territory. Since our 
announcement appeared, the Sales | epartment has 
received requests from more than two hundred 
other dealers, asking for the privilege of handling 
the Chalmers line in their section. 


We asked dealers this year for exclusive repre- 
sentation for Chalmers cars in their price classes. 
Not one dealer was unwilling to grant this request, 
dozens of them giving up other lines in order to 
hold the Chalmers. The vote of confidence which 
experienced dealers have given this new Chalmers 
car is one of the best possible guides for the indi- 
vidual buyer. 


**30”’ Fully Equipped, $1500 


The Chalmers “30’’ and Chalmers ‘‘Forty”’ are 
continued for 1912 and offer greater values than 
ever before because of the improved methods of 
manufacture and added equipment. The ‘‘30” sells 
for $1500, including magneto, gas lamps, Prest-O- 
Lite tank, Chalmers mohair top, and automatic 
windshield. Last year this car so equipped brought 


$1750. The “Forty” sells for $2750, including the 
same complete equipment. 

More than a year ago, as the heading of an ad- 
vertisement, we used an expression which was 
frequently heard in automobile trade circles: ‘‘This 
Is Another Chalmers Year.’” It was true then, 


and we repeai it now, for it is more apparently 
true now than in any other year. ‘This is another 
Chalmers year.” 

1912 catalog will be maiied on request. 
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The Millionth Patent 
By William N. Taft 


[ TNMARKED by any pomp or ceremony 

‘and with 

ance of the oceasion, 

patent was issued on Tuesday, August 8th. 
The wheel of chanee which deeided the 

the epoch-making patent—for 

the 


on the top 


recipient of 


the re ra mumber vas awarded to 


happened to lk 
when the numbering machine 


09.999 


atent which 
of the prt 
figure 
Halton, of Clevelane 


passed the 


favor of Frank H 


the one millionth | 


decided in 
i, | 
| 





| The archives of the department show that | 


the issuance of a patent in those days was 
The President and cabi- 
conclave and, after 


a state oceasion. 
net met in solemn 


a lack of ostentation that| having deliberated upon whether it was 


bestowing this privilege upon him. Hop- 
kins was warmly congratulated by Presi- 
dent Washington and the event was 
recorded in all the diaries of those present. | 

Thus it was for some time afterward. | 
Every inventor had to submit his appeal | 
for a patent directly to the President, and | 





Ohio, whe had applied for exclusive rights | it was acted upon by the entire cabinet. 
to manufacture and sell an improvement | The consequence was that patents came | 
on inflated automobile tires. It was fitting |few and far between and the year 1790 


that this patent, in itself a monument to 
progress, should have been awarded to an 
improvement on the automobile, for there 

probably no single recent 
which has dene so much to mark American 
progress or to show the world the prosper- 
ity of the United States. 

The presentation of the patent 
marked by a most undue democratic sim- 
It was thought at first that there 
official recognition of the 
but Mr. Halton came on from 
Cleveland to the patent at the 
hands of Commissioner Moore. 
that the Secretary of the Interior had 
made plans to tour the reclamation pro- 
jects of the West during August precluded 
the the 
patent, and he evinced much disappoint- 


was 


plicity 
would be no 


event at all 
receive 


his attending presentation of 
ment at not being able to be present. 
The that the 


patents has passed the million mark is, 


mere statement issue of 


in itself, enough to provoke wonder, but 


a comparison of the number of patents 


issued in other countries—centuries older 
than the United States—brings to light 
many interesting figures. France comes 


United States in the num- 
ber of inventions, 430,000 being 
approximately the number of her patents. 
Britain is next with 416,000; 
many has issued 236,000; Belgium, 
000; Canada, 126,000; Italy and Sardinia, 
$4,000 Austria-Hungary, 68,000. All 
the the world have 
issued less than 60,000 patents each, so 
that the 
te have licensed more inventions than any 


nearest to the 


licensed 


Cer- 
Po 


Cireat 


and 
countries of 


other 


United States may easily be said 


two nations put together, and that her 
total exceeds that of Great Britain, Ger- 
many, Belgium and Italy by several 


thousand 

Perhaps it is beeause the “‘ American” 
is truly a cosmopolite, a mixture of all 
the bloods of the world, that this nation 
has so far surpassed others in inventions, 
that the majority 
important discoveries of science and the 
greatest. labor-saving machines first saw 
the light of day in the United States and 
that the documents granting their inven- 
the manufacture 
and sell them are to-day reposing in the 


but true it is 


tors exclusive right to 
Patent Office at Washington. 

Among the 
Patent, Office library are the specifications 
and models for the steamboat, the tele- 
graph, the telephone, the cotton gin, the 


| granted 
invention | 


The fact | 


of the | 
| numbered consecutively. 


historic documents in the | locomotive engine. 


mowing and reaping machine, the improved 


automobile, the aeroplane, and countless 
her machines the invention of which has 


rhtened the labor of the world and 
improved its method of locomotion, ecor- 
respoudence and liv Ing to an almost incal- 


culabie degre 


There exists in the Patent Office library 


saw only three of these documents issued. 
Besides the one to Hopkins, was | 
to Joseph S. Sampson for the| 
manufacture of eandles and the other to 
Oliver Evans for the manufacture of flour | 
and meal. All three of these were issued 
and signed by George Washington. Sev- 
eral other patents were issued and signed 
during the administration of the first 
President, but the records are not clear as 


one 





to their number. 

Washington, himself a patron of the 
arts, was liberal and generous in his rulings 
concerning the issuance of patents, but 
President Jefferson, fearing that govern- 
ment grants might have the effect of pro- 
moting private monopolies, was particu- 
larly strict in his censorship of patents. 

Dr. William Thornton, an Englishman 
by birth, and formerly a clerk in the State 
Department, was the first Superintendent 
of Patents appointed. It was his duty to 
see that all the applications for patents 
were made in the proper form and that it 
was right that they should be granted. 
The actual issuance of the papers, how- 
ever, was still retained in the hands of the 
President and the cabinet. Dr. Thorn- 
ton’s salary at the time he was first ap- 
pointed was $1,400 a year. His term of 
office dated from May, 1802, and lasted 
twenty-four years. 

The Patent Office as it exists to-day was | 
established by an act of Congress of 
July 4th, 1836, and the first Commissioner 
of Patents was Henry L. Ellsworth, of 
Connecticut. It was coincident with the | 
establishment of Patent Office that 
the searching system came into vogue. 
This consists in looking through all the 
files of the office to see if any patent similar | 
to the one applied for has previously been | 
granted. This had not been done previous 
to 1836, as no adequate force had been | 
available to perform the work. | 

The year 1836 also marks the commence-| 
of the series of patents, | 
Before this time 
9,902 patents had but no 
record had been kept of their consecutive- 
ness. These were, therefore, disregarded 
in the establishment of a new system and 
the first patent of this series was awarded 
to John Ruggles, July 13th, 1836, for a 
It is rather a strange 
coincidence that Patent No. 1 and Patent 
No. 1,000,000 should both have been 
awarded to improvements in the foremost 
modes of locomotion of their times and 
that inventions mark the progress 
of two machines which represent the high- 
est form of power transference then known. 

From 1836 to the present time the num- 
ber of patents issued has been steadily 


the 


ment present 


been issued, 


these 


| increasing until at the present time it is 


not unusual to see from 500 to 700 issued 


during a single week. An example of the | 


enormous increase in the number granted 


at Washington the first t ever issued | 
in this countr hortl ‘ e close of 
the Revolution It i ent 
this first patent, quaint! } 
many a turn and twist of rography 


peculiar to our forefathers. It 
to Samuel Hopkins, July 31st 
pot 


oo 


device for making and pearl asl 


ean be found in the fact that Patent No. 
(}),000—awarded to E. 8S. Hyde for an 
ment on sewerage—was issued on | 


} 


Jur “th, 1893—only eighteen years 
wol = =Thus took fifty-seven years to 
nulat t half million patents! 


and only eighteen years to gather the last | took a piece of lime about as large as his 


half million. 


Truly is. this a wonderful | two fists. 


He pushed the lump of lime 


growth, both in inventive ability as welltdown into the yielding sand, put his bottle 
as in recognition of this ability by the | upright on the lime, banked up the bottle 
government, for in the first two decades | with sand to hold it in position, and wag 
seemed totally inappropriate to the impert- proper for the inventor to have the sole of the system very few patents, compara- ready for the important part of the work, 
right to the manufacture of the child of | tively speaking, were issued, the Jeffer- | Dipping about a pint of water from a 
his brain, presented him with the papers|sonian prejudice against government aid | barrel near by, he poured it on the molded 


For each patent issued the government 
charges a fee of $35—$15 upon the filing 
of the application and $2C@ upon notice 
that the same has been granted, regardless | 
of the length of the specifications or the 
complexity of the invention. That this | 
charge is extremely reasonable may be 
seen from the fact that every patent of 
the million and more stored away in the 
vaults of the department has to be gone 
over to discover if the application will 
conflict with any existing patent, or if the | 
idea is such that a patent cannot be granted 
on it. This work, through a complicated 
system of filing, is to-day rendered com- 
paratively easy, though two decades ago 
it was considered a tremendous task, | 
although the patents were not half so nu-| 
merous at that time. 

From the first Superintendent of Patents 
in 1802 to the present Commissioner of 
Patents is a long step. Many changes 
have taken place during this time, but it 
is considered that the Patent Office to-day 
presents an example of a highly specialized 
and finely organized institution where the 
papers relating to any patent may 
secured at a moment's notice and where 
there is not much difficulty in discovering 
whether an invention has been patented 
before or whether there is any other diffi- 
culty in the way of its being patented at 


be 


the present time. 

When the first patent was issued the 
President of the United States made the 
grant, as we have seen, while the record 
was written by a clerk in the State Depart- 
ment. Then followed the Patent Board, 
composed of the Secretary of State, the 
Secretary of War and the Attorney Gen- 
eral. This was continued until 1836, when 
the first Commissioner of Patents was 
appointed, and this office has remained in 
foree until the present day, Edward Bruce 
Moore being the present occupant of the 
ehair. 

Mr. Moore has worked his way up to 
his present position from the ranks. His 
first position in the Patent Office was that 
of Patent Examiner, in 1883, and he has 
remained constantly in the service of the 
department from that time to this. Before 
being appointed to his present position 
he was sent as a special commissioner to 
the Paris exhibition of 1900. In 1907 he 
was appointed Commissioner of Patents 
and was sent as the special representative 


lof the United States to the International 


Conference for the Protection of Indus- 
trial Property in Stockholm, Sweden, in 
1908. He also served in a like capacity 
at the Fourth International Conference of 
American States at Buenos Aires, Argen- 
tina, in 1910, and was the presiding Ameri- 
ean official at the recent International 
Patent Conference, held at Washington. 


Notes for Inventors 


| the 


A Laborer’s Fireless Cooker.—A work- | 
man in a western city recently made an 


ingenious application of the laws of chemis- 
try to his own purpose. A few minutes 
before noon a laborer on one of the big 


buildings then being constructed, proceeded 


to heat his coffee for lunch without the | 


aid of a fire or even the use of a match. 


He took a bottle from his pail, and with | 


it went to the wooden contrivance in 
which mortar was mixed. He put about 
half a shovelful of sand in a corner of the 
mortar-bed, having previously seraped that 
part of the bed dry and clean. 


| Pointe Farms, Mich. 


{of private monopolies not having died. | sand easily, allowing it to percolate through 


the coarse grains. Putting on a little more 
sand to hold the bottle in position, he 
went back to his work. In ten minutes 
the noon whistle blew, and the laborer 
went to his fireless heater, took from it 
his coffee, boiling hot, in a bottle that 
had at no time been in danger of breaking 
in the heat, and proceeded to enjoy hig 
meal. 

The Lure of Invention.—The lure of 
invention is one that influences all people 
and spares no class or condition of men, 
From the clergyman in his study to the 
convict in his lonely cell, it exerts itg 
attraction, and both are found enrolled 
among the list of patentees, although not 
so precisely identified. The stimulus is 
not always the hope of fee or reward, for 
we find the millionaire as strongly inter. 


ested as the very poor. There is something 


in the attraction that cannot be resisted. 
Someone has said that writing is like 
flirting. If you cannot do it, no one can 
teach you to do it, and if you can do it, 
no one can keep you from doing it. So 
it is with invention; no one can teach you 
to do it, and if you have the divine afflatus, 
no one can prevent you from exercising 
it. This is fortunate; for the inventor is 
subjected many times to discouraging 
influences in the first instance. Have you 
ever noticed, however, the pride with 
which anyone will display an invention 
even of the simplest character? Surely 
this is commendable, for we all admire 
originality, and invention is originality, 
often of the highest order. While the lure 
may be regarded apart from the results, 
we cannot help realizing what a poor 
world this would be except for the bene 
ficent works of the inventors of all times, 

A Swimming Apparatus.—John G. Alfier 
and Manuel J. Maneas of Oakland, Cal., 
have patented No. 998,146, a swimming 
appliance, in which a harness is applied 
to the swimmer and earries at the back, 
near the shoulder blades, pivoted paddles 
which are connected up by means of cords 
with the legs of the user, so the motions 
of the legs in swimming will also operate 
the paddles. 

A Cooper Hewitt Patent.—Peter Cooper 
Hewitt of Ringwood Manor, N. J., assignor 
to Cooper Hewitt Electric Company of 
New York, has issued patent No. 998,175, 
for improvements in the starting and 
operating of mercury vapor apparatus, in 
which is employed an hermetically sealed 
and completely exhausted container with 
a number of electrodes in it, including am 


|anode and a vaporizable reconstructing 


cathode with a platinum wire sealed 0 
the wall of the container and lying above 
and below the surface of the wall of the 
electrode, with a starting band outside 
container with current supplying 
means and means for applying a momen- 
tary high-voltage impulse to the eee 
trodes to accomplish the starting. 

Mercury to Weight a Fishing Line.— 
Fishermen will be interested in a fishing 
line which has mercury incorporated @ 
its texture in order to ‘increase the weight 
of the line. The patent is No. 998 
and was granted to a resident of Be 
Rhydding, England. 

A Self-protecting Check.—A__ self-pro 
teeting check is shown in a patent, No. 
998,332, to Arthur J. Farmer of Gros 
The check has @ 
number of separate signature spaces, 


Then he} different limiting amounts are 
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| 
on the different spaces, so the signature such position as to open both said ports | 
of the drawer of the check on any space into the head above the extreme working | 
will indicate that the amount of the check | stroke of the engine. We are not aware 
js not above the amount inscribed on such | of the issue of a United States patent for 
pace. the improvement. The mere opening of 
The Need of Bats and “Billies.”"——There | both ports into the head appears to be 
appears to be a call for better baseball '!sh wn n the English patent No. 16,289, of 
hats and improved batons or “‘billies” for 1°09, although in such patent the ports 
Only a few weeks ago the! are located on opposite sides of the eyl- 


8 


police use. Bia . 
property elerk of one of our large cities inder. 


was complaining of the breaking of the| A Matter of Clothing.—Is there any 
police batons when used upon the head | reason why we Americans, admitted to be 
of a resisting prisoner or when rapped the most ingenious people in the world, 
upon the pavement; and now Hans Wag- should suffer as our men do in the summer 
ner, the popular baseball professional, is season because of our unreasonable style 
quoted as saying “A perfect bat has never of dress? Notice a group of men and 
been made and never will be.”’ Now he women in summer; while the women are 
may be right as to what has been, but attired in their cotton or linen garments, 
he is rash in his prediction, for none can! the men will have on coats as warm as 
say what may be. It is possible that | those worn by many women in the depth 
future improvements in the national game! of winter. No one has as yet been able 
may be most pronounced in the equipment | to devise or suggest any acceptable summer 
of the bats and balls. dress for men, who continue summer after 
Wanted: A Sounding Buoy That Will summer to swelter in warm woolen gar- 
Sound in Still Water.—A sounding buoy | ments. Is this not a fit subject for inven- 
which will sound when the water is still | tion? 
would be an important improvement. A Telephone Repeater.—William Ander- 
Such buoys, whether of the bell or whistle son of Longdale, Okla., has patented No. 
variety, are caused to operate by the 997,584, a telephone repeater, in which a 
movement of the water. In foggy or repeater is in the telephone circuit and is 
thick weather the water is usually still, | automatically operative in either direction 
and the buoys will not be caused to sound. | of transmission. The repeater includes 
Manifestly, the buoys are more useful in| two transmitters and two receivers and 
foggy or thick weather than when the two inductoriums. The transmitters are 
weather is clear. Some of these buoys are | eonnected with the primaries of the induc- 
large and heavy, weighing as much as torjums, and the receivers being connected 
twenty tons, the size and weight being! with each other are also connected with 
necessary to compress the air for operating opposite secondaries of the inductoriums. 
whistles whose tubes are sometimes as 


A Starting and Alighting Gear for Flying 
Machines.—Matthew B. Sellers of Balti- 
more, Md., who ias given much time and 
thought to aviation, has just secured a 
patent, No. 997,860, for improvements in 
flying machine. The machine has a series 
of planes arranged in stepped form and 
yieldingly supported at their rear edges, 
and the chassis has both wheels and run- 
ners, the wheels being held in a relatively 
low position in starting by means including 
connections with the draft devices, and 
the wheels are automatically released and 
lifted after the machine leaves the ground 
and held elevated relatively to the runners, 
so the machine may run on the wheels in 
starting and will alight on the runners. 


large as eighteen inches in diameter, and 
for storing the carbide to furnish the gas 
for the light, the buoys being frequently 
combination sound and light buoys. While 
the problem may be somewhat complicated, 
it does not seem unreasonable to think 
that a buoy may be provided which will 
sound by the movement of the water in 
a high sea, and will also sound when the 
water is comparatively still. 

A Woman’s Score-sheet for Pivot 
Bridge—A woman's interest in bridge is 
shown in a patent, No. 998,167, issued to 
Alice N. Gardiner of Haverhill, Mass., for 
a pivot bridge score-sheet which has two 
fields, one of which is divided into sec- 


tions corresponding in number to the num- . 
ber of players, so the names of the players| A® Edison Phonograph Improvement.— 


and the totals of the respective players, Thomas A. Edison has in a patent, No. 
may be placed in the separate sections, 996,625, provided a new phonograph repro- 
while the other field is divided into see- “ducer seeking to avoid the friction of the 
tions corresponding to the predetermined Stylus sliding over the record by making 
number of rubbers, each of such sections the stylus in the form of a roller or ball 
receiving the score for one rubber and the 2nd rotatably supporting the ball so that 
it will press upon and roll along the record 
surface. The patent also provides a sup- 
port for the stylus which enables it to 
rotate with a minimum amount of friction. 


name of one of the players. 

A Peculiar Patent Claim.—<As an instance 
of peculiar claims, a recent patent, No. 
a for a blue vat dye, is interesting. 

he first of the claims of the patent reads: 
“The herein described new dyestuffs hav- Legal Notes 
ing probably the following general for-| Foreign Words as Trade-marks.—In 
mula,” followed by a formula; while the Passing upon the registrability of the 
second claim reads: ‘‘The herein described ; Spanish word ‘‘Elegancia” as a trade- 
new dyestuff having probably the for-|mark for wine, the Commissioner of 
mula,” followed by the formula. The use| Patents in ex parte Julius Wile, Sons & 
of the word “probably” in the claims) Company reiterates the well-settled doc- 
seems an unusual one, but possibly the trine that the foreign equivalent of a 
invention was one difficult to define in descriptive word is not registrable. 


conventional terms. The Commissioner’s Powers Defined.— 


Metal Culverts.—There is considerable In the case of Cosper v. Gold and Gold 
activity in metallic culverts, and Charles! and Cosper v. Gold, the Court of Appeals | 
A. Foster of Portland, Ore., has patented, | of the Distriet of Columbia has held that | 
No, 997,382, a culvert structure having a| where in an interference involving more | 
umber of culvert sections secured together” than two parties the Commissioner of 
side by side and in which a transversely | Patents decides that one of the parties is | 
Corrugated base plate has upturned side not the first inventor, such decision is 
flanges and an intermediate flange, and final, but is appealable to the Court of | 
arched top members each engaging the | Appeals of the District of Columbia; also | 
Intermediate flange and a corresponding} that where the Commissioner affirms a| 
Side flange. Mr. Foster has also issued a| decision dissolving an interference on the | 
mama No. 997,383, including a | ground that one of the parties thereto has 

of abutment comprising ano right to make the claims, the Commis- 
plurality of complementary corrugated | sioner had jurisdiction to enter an order | 
lates which are flanged for connection | that such party is not the first inventor. | 


with the culvert. Mandamus and the Commissioner.—The | 
ANew Knight Patent.—A German auto-| Supreme Court of the District of Columbia 
mobile paper contains a notice of a new! by Justice Barnard has just decided in the 
am valveless or sleeve valve engine,|case of Lang v. Moore, Commissioner of 
Novel feature appears to be in the , Patents, that where a claim was finally 
Mrangement of the inlet and outlet ports | rejected which was not identical with the 
bed the same side of the cylinder and in'claim presented, but which the Commis- | 











Possibilities of Motor Trucks 
Unlimited 


ERE is practically no limit to the 
possibilities of motor-driven trucks 
in the business world. Every man 

who has a cartage problem must feela 
personal interest in knowing The White 
Company have hundreds of trucks in 
operation in almost every conceivable 
kind of business—under practically every 
known condition—and there is not a sin- 
gle owner to whom we could not refer a 
prospective buyer—not one but has found 
White trucks to exceed his expectations. 


Increased White trucks serve their owners, first 

. of all, by increasing the service. They 
Service make it possible to do things you have 
never done before—to secure trade you were unable 
to reach—to be prompt where you were compelled 
to be dilatory before—to increase your service and 
thereby increase your business. 


Increased Under the majority of conditions, 
E White trucks increase the economy 

COnOMY of your delivery—not always—there 
are conditions where trucks only increase the ser- 
vice. The truck replaces two or three teams—is 
not as expensive to maintain as two teams and re- 
quires no more men to operate than one team, sav- 
ing salaries. 


White Trucks — The Solution 


White trucks secure these results be- 
cause they are well designed for econo- 
my’s sake,having a long-stroke,medium- 
bore engine, which is powerful while 
economical. They are built for economy’s 
sake because the best materials modern 
science has produced is used in them— 
the special alloys of steel, heat-treated, 
that are best suited to each of the various 
purposes to which they are put. White 
trucks, made in three sizes, with stand- 
ardized engines in all types, are adapted 
to any business, any special or unusual 
requirements. 


Let us submit a solution of your delivery problem, 
with catalogue and testimonials of the 
world’s largest users. 


The White Company 


838 East 79th Street, Cleveland 
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DAHLSTROM 


METALLIC DOORS and TRIM 


bring forth a powerful editorial from a great newspaper 


THE PRILADELPHIA EVENING 


ITEM 





a _ _ _ 


car work 


The Phila. Evenin Item. terior wood work of dwelling and office buildings, and for interior 
g furniture in both classes of buildings, and for interior railway 


To be 


SIXTY-FOURTH YEAR, 


frank about it, we were greatly astonished at the 
BEAUTY, STYLE AND FINISH OF THIS STEEL INTERIOR 


WORK, which is now in use aboard steamships for stateroom and 


other interior work, as well as in the other cases above men- 





“The Paper of the People.” 


Prtedeipnis, Pa. July 0, Ut 


letter from the Rochester (N 


Progress in Fire 
Protection 


its President, Albert B. East 


one 


tioned, 
This interior steel work cannot be detected by visible in- 
It so closely resembles the finest wood work, both in 
design, grain, rounded edges, and inlaid ernamentations, that the 
eccupier of a room so fitted up would not suspect, were he not 
told, that be was sot surrounded by the finest wood work pro- 
We are in receipt of « kind ducible. 
Then, too, this steel interior work is used for practically every 
¥.) Chamber of Commerce, by purpose—flooring excepted—fine or plain woods are used for 
Of course, it is fireproof, will not burn, and overcomes that 


of the appreciation by that with inflammable furniture? ” 





torial, entitied, ‘Public Rising to Prevent Fires."” * * * That 
the “Rochester Chamber of Commerce is by that editoria) stimu 
lated to carry on this work aggressively, not promiscuously, for 
the country at large, but for the results to be obtained within 
the limite of the City of Rochester 

“i our caample will stimulate other communities to like 
activity, this stupendous Gre waste can be somewhat checked.” 

We reproduce that letter im part as an instance of « popular | * 
uprising among the business interests all ever the country to 
reduce our euermous fire losses, losses which the present year | « 
chow te be largely om the increase. 

im connection with this subject we have just received, with 
the personal compliments of its author, F. W. Fitzpatrick, con- 
sulting architect, formerty of United States Service, etc, entitled, | 
“Fire and Pire Losses,” 2 handsome work most carefully pre- 
pered for iestructive purposes. 

Mr. Pitepetrickh says fire is the most dreaded of devastators; 
“tt has been used in war for discharging weapons, and in its crude 
state, so to speak, suxiliary which ranks with carnage and 
Tapipe 

“lu the form of conflagrations, it has supplied some of the 
Most spectacular and memurable and saddest events in history.” 

Mr. Pitrpetrix very properly puts the weight of his argu- 
meat for fre prevention upon the fire-resisting construction of 
buildings 

In counection with that conclusion, which is practically 
umenimeus among those whe have made a study of the matter, 
we recently gave considerable time to an examination of the 
recent develicpment of using drawn steel in the place of the in- 














' 


body “of your splendid edi For 
and ceiling. 


. 


and all interior work, 


. * . 


. * . 


. complaint of fireproof building constructors whe have said: “How 
wood, in which we are assured can we make a building fireproof when its occupants Gill it up 


window frames, doors and frames, wainscotting, walls 
this DRAWN STEEL IS 
MADE AS BEAUTIFUL AS THE FINEST CABINET FINISH 
OF THE BEST TROPICAL WOODS. And far more beautiful 
artistic work is possible in shaping this steel than could be worked 
out in wood 

Im fact, artistic designs in this steel, as beautiful to-day as 
they are, in study and practice are in theit infancy 


* * 


* . * 


The preceding excerpt 
can give but the faint- 
est idea of the beauty 
and utility of the Dahl- 


strom Products. 


Ve are the originators of this class of work and have developed drawn 
The Dahlstrom Products are 


. - 


steel construction to its highest efficiency. 


to be found in the structures exemplifying 


Building, New York; William Hunter High School, Philadelphia; 


Singer 


**fireproof reality’ 


such as T ‘he 


First National Bank Buil ae. Denver; Amicable Life Insurance Building, 


W aco, 


Texas; U 


‘Buildings as They Should Be’ 


—a book . 


To the interested a copy free tor 6 cents postage 


DAHLSTROM METALLIC DOOR COMPANY 


Executive Offices and Factories, 27 Blackstone Avenue, Jamestown, New York 


Branch Offices in all Principal Cities 


fully describes the Dahlstrom Products. 


1 


S. Battleships Florida and Utah, and so on. 





sioner decided did 
therefrom, the Commissioner 


his judgment within the 


substance 
was 
diseretion 
given him, 
such case 
judgment, even if erroneous, by 


exercising 
judgment and authority 
that the 


him to 


and 


and Court cannot in 


reverse such 


issuing a 


compel 





writ of mandamus. 


The Conservation of Fishery 
Resources 
(Continued from page 140.) 
benefits of oyster culture, 
primitive methods 
should appeal *o 


cial and other 
as contrasted with the 
that formerly prevailed, 





the few States that insist on doing noth- 
ing and are satisfied with letting their 
oystermen follow the same course that 


regardless of the 
negle 4 


their grandfathers did, 
depletion of the grounds and the 
of the opportunity to reap large 
from the sale or lease of barren or ex 


revenue 


hausted bottoms 











The valuable inshore sponge grounds 
on the Florida coast long ago became ex- 
hausted, and the fishermen were obliged 
to extend their operations into deeper 
and deeper water. This condition was 
brought about by the activity of the 


operations, the demand for sponges, and 
the indifference of the State. To make 
bad matters worse, a new destructive el 


into the fishery at 
the most time for the con- 
servation of the The de- 
cline of the sponge fisheries in the Med 
iterranean Sea, and the interdiction of 
the use of diving apparatus in 
parts of the sea, threw many spongers 
out of business and resulted in a great 
influx of Greek divers to the Florida 
coast people have shown no re- 
gard for the ultimate welfare of the fish- 
ery, and have not hesitated to violate a 
Federal law for the protection of the 
industry, so that the present outlook is 
grave. 

In order to make 
lishment of sponges on depleted grounds 
as well » encourage the raising of 
sponges as a private enterprise, the Bu- 
reau of Fisheries has devised a method 
of growing sponges from cuttings that 
is susceptible of commercial application 
and should be extensively availed of 
when the State grants to sponge culti- 
vators the proper measure of protection 


The Decline of the Lobster. 


introduced 
inopportune 


ment was 


sponge supply. 


some 


These 


possible the re-estab- 


as ft 








In spite of the most active possible 
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sible quality 


scparately examined before It 


es the factors 


The patent “LADDER FEED" prevents fleoding. 
The “SCREW - DOWN CAP’ prevents leaking. 


The_Pen point is made of 14-Kt. Gold (’: 


expert work 








Excelence of quality con “ 


Prices $2.50, $3.50, $4.00, $5,00 and up to $50.00 


MABIE, TODD & CO. 


79, 80 High Holborn, London 
Ci Manchester, Eng. 


17 Maiden Lane, New York 


) and wears for years. 


has made 


PEN PERFECTION 


The “Swan Safety” 





Fountpen ».. 





209 South State St., 
124 York St., Toronto 
Paris Brussels Sydney 


“Swan Safety” the most perfect pen possil 





Chicago. 











Why do you pare it, 


little Blue-jay plaster. It is 
instantly. 
No pain, 


whatever. 


no soreness, 


is gone. 





<age—stop that pain, It’s 





around the toe, 


© raps 


Also Blac-jay Bunion P 


»M 
pile ul 





nurse it, 


one in a jiffy. 
In two days the corn comes out. 
no inconvenience. No 
All because of a bit of soft B & B wax. 
the corn while you simply forget it. In 


These results are unfailing. 
lion corns annually are removed in this w: 


f 


A in the picture is the soft B & B wax. 
B protects the corn, stopping the pain at once. 
It is narrowed to be comfortable, 
er adhesive to fasten the plaster on. 


Blue-jay Corn Plasters 


All Druggists 


Why Do You Keep 
That Corn 


protect it? Why let it 
torture you? Millions of —— simply cover the corn with a 
The pain ends 


They are paeseanes. 
Go get a 


olly to have corns. 


d Free. 


Bauer & Black, Chicago and New York, Makers of Surgical Dressings, etc. 


It loosens 
48 hours the corn 


It loosens the corn, 


15c and 25c¢ 
per package 


Sell and Guarantee Them. 
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conducted by the 
at three stations on 
and notwith 
attention from the 
lobster has declined 
causes much concern 
among those most interested in the wel- 
fare of the fisheries. This most valuable 
of our crustaceans reached the climax of 
its importance in 1889 or 1890, 
which time there has been no 
tion to the annually diminishing 
while the has steadily advanced 


hatching operations 
Federal Government 
the New England 
standing perennial 
State legislatures, the 
to an extent that 


coast, 


since 
interrup 
catch, 





price 


The immediate cause of the decline was 
jthe absolute disregard of the lobster 


| fishermen for the welfare of the species 
There is no set of fishing laws that has 
been more systematically, ruthlessly, and 
| unanimously violated than those designed 


{to protect short lobsters and egg-bearing 
lobsters. These laws have been admirably 


execrably enforced. There '!s 
scarcely a hotel or boarding-house on the 
entire New England coast that has not 
had illegal dealings with the lobster fish- 
personal knowledge of a 
State fishery official who encouraged lob- 
s‘er fishermen to bring him short lob- 
sters for his table. I have heard of a 
United States senator who secretly bought 
illegally caught 
Water P< llution. 

One of the strongest anti-conservation 
agencies is the pollution of water by in- 
dustrial thousands of locali- 
ties insignificant factories or mills have 
been permitted, if not encouraged, to dis- 
charge their refuse into a stream, thereb 
polluting not only the immediate vicinity 


conceived, 


ermen. I have 


lobsters 


wastes. In 


but many miles below, and driving out 
or killing every living thing. What can 
compensate a community for the fouling 


of the waters and banks of a beautiful 
stream or lake? In the long run, a trout 
or bass stream is of far greater value ‘o 
a neighborhood than is a mill that pours 
nexious substances into that stream. This 
is of course true in the esthetic sense, 





pects, for a properly administered fishing 
stream is a perpetual source of Wealth, 
food, and recreation to a community, In- 
dustrial establishments can and should be 
conducted without injury to the fishes and 
other inhabitants of the water-courgeg on 
which located. Some of the States have 
fully recognized this, and have enacted 


| and enforced anti-pollution laws without 


harm to legitimate business interests; 
but there is still need for a country-wide 
crusade against the desecration of public 
and the senseless destruction of 
creatures. 


waters 
useful aquatic 


The Alaskan Fur Seals, 


When the Pribilof Islands came into 
the possession of the United Stateg jp 
1867 as a part of Alaska, the fur gealg 


thereon, it has been variously computed, 
) 


numbered from 2,000,000 to 7,000,000, with 


1,000,000 as a safe estimate. At the cloge 
of the season of 1910 the herd consisted 
of less than 135,000 seals of all ages, 


During this entire period the government 
exercised absolute jurisdiction over the 
herd while on land, and partial jurisdic. 
tion while in the water, and it is there 
fore the opinion of many people that the 
government is responsible for the present 
precarious condition of the herd. This, 
however, is true only to the extent that 
the government failed to secure inter. 
national agreements by which the seaig 
would have received adequate protection 
while at sea. 

It is now universally appreciated that 
the decline of the fur-seal herd was coin- 
cident with and dependent on hunting 
at sea. The early efforts of the United 
States government to prevent pelagic 
sealing in Bering Sea culminated in the 
arbitration proceedings at Paris in 1893, 
The award of the arbitration court was 
against the United States in both of the 
main contentions, namely, that Bering 
Sea is a closed sea and that the property 
right in the seal herd warranted the gov- 
ernment in protecting the seals while on 


the high seas. Since the award of the 
Paris tribunal, the case of the fur-seal 


herd has gone from bad to worse. 
Pelagic sealing is a cruel, wasteful, 
wholly unjustifiable business that can 
only be prosecuted in flagrant disregard 
for or indifference to the question of the 
perpetuation of the fur seal as a commer- 
cial animal. The preponderance of the 
pelagic catch consists of pregnant mother 
seals which have left their nursing pups 
on shore and gone to sea to feed. The 


killing of every cow seal therefore in- 
volves the loss of her unborn offspring 
and her pup on shore, which inevitably 


lingering starvation, to say 
potential preduc- 
extend over a period 
more. In all of its 
sealing is repugnant to 
one’s decency and_ propriety. 
Our interests are largest and we have 
suffered most, but Japan and Russia have 
also had their herds depleted and almost 


succumbs to 
nothing of the 
tivity, which may 
of ten years or 
aspects pelagic 


sense of 


cow’s 


wiped out by foreign or domestic hunters 
and raiders. 
Notwithstanding that only a remnant 


of the once mighty fur-seal hosts is left, 
it is believed that the outlook for the 
preservation and restoration of the herd 
is more propitious than at any previous 
time. This optimistic view is based on 
the facts that the administration of the 
islands has recently been vested in 
of Fisheries, where the fur 
logically belongs, and where 
years ago; that the 
they never 


seal 
the Bureau 
seal service 
it should have been 
seals are now receiving what 
before had, namely, continuous scientific 
supervision on which the conduct of the 
commercial features of the business will 
depend: and that under the authority and 
direction of an enlightened Secretary of 
Commerce and Labor the affairs of the 
seal islands will continue to be conducted 


with regard for both seal herd and gov 
ernment, whose interests are necessarily 
iaentical 

The most important augury for a new 
and improved dispensation for the fur 
seals is afforded by the treaty recently 


concluded between the United States, 
Great Britain, Japan, and Russia, by the 
terms of Which the killing of seals 0m 
land will be continued at the diseretion 
of the respective governments that are 
custodians of the seal herds while all 
pelagic sealing will be prohibited for at 


least fifteen years—and let us hope 


| forever. 
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The Point of 
Absolute Control 








ACH operation of every typewriter 
part culminates at the Printing | 
The splendid efficiency of the 


vs 


Point. 


L. C. Smith & Bros. 


Typewriter 
( Ball - Bearing, Long -Wearing ) 


is due to absolute control of all operations 
as they relate to this exact spot. 

Three mechanical features determine 
the character of work at the printing 
point —the type-bars, the carriage, and 
the capital shift. 

All these, in the L. C. SMITH & 
BROS. TYPEWRITER, operate on 
exactly adjusted ball-bearings, im a most 
effective combination of completely controlled 
forces working together for a perfect result. 





Beautiful, rapid work and a velvety 
touch, as easy for the operator at 
the day’s end as at its beginning. 
Ask for a free catalogue and learn 
about real typewriter efficiency. 


L. C. SMITH & BROS. TYPEWRITER CO. 


Branches in all large cities. Head Office for Domestic 
and Foreign Business, Syracuse, N. . 5S. A. 


cD TELESCOPE 


BRIGHTEN up OFFICE Bal 


HOME 
ER sates 
75,000,000 - 


SOLD the past YEAR 
should convince YOU of | 
their SUPERIORITY. 


Trade Q, K, Mark 


Made of brass, 3 sizes. In brass boxesof 100. 
Handsome.Compact.Strong.No Slipping, NEVER! 
All stationers. Send 10¢ for sample box of 50, 
assorted sizes. Illustrated booklet free. 
The 0. K. Mfg. Co., Syracuse, N. ¥ 








PAP 





More brilliant than electricity 
or acetylene and cheaper than 
». Costs two cents per 
week. Casts no shadow. Most 
perfect light for stores, facto- 
ries, churches, public halis or 
the home. ‘Makes and burns its 
own gas. Simple, durable and 
handsome. In use in every civ 
ilized country in the world. No 
dirt. No grease. No odor. Over 
two hundred different styles. 
Agents wanted everywhere. 
Write for cata! og and prices. 


THE BEST LICHT CO. 
87 E. 5th St., Canton, 0. 











Specify Silencer Equipment on Your New Rifle 


Checks the powder gases and prevents them from bursting 


into the air instantaneously. This annuls report noise 
and reduces recoil two-thirds. The bole in the Silencez 
is very much larger than the bullet; accuracy in shoot- 
ing is not affected. Couplings furnished for attaching 
immediately. Write make, model and calibre of your 
rifle (giving dealer's name). We will tell what Silencer 
you need, price, etc. 


SEND FOR NEW CATALOG. 
MAXIM SILENCER, Hartford, Conn. 











Photographs in Railway Work 


, ip uses of photography are 
stantly extending. A western rail- 
road has uses for it as a substitute for 
written reports on construction work. 
For example, the prog-ess of the work 
of changing a grade crossing or build- 
ing a bridge is photographed at stated 
periods, and the photographs are pre- 
served both as a record and as illus- 
trations of method. Pictures are also 
taken of all the resources of the road 
in the way of material, and of every 
mile of track, showing curves, grades, 
switches and crossings. A complete set 
of photographs is used, too, to illustrate 


con- 


the book of rules which is placed in 
the hands of every railroad man. This 
enables the men to refresh their mem- 
ories by reference to the view of any 
particular point on the road, and makes 
them more readily interchangeable from 
one division to another. The book of 


rules also contains photographs of trains 
in more than one hundred combinations 
of circumstances, and the text 
the trainmen what to do in each case. 


The “Talking” Picture and the 
Drama 


By Robert Grau 


T was my pleasure to be among those 

in the audience at Keith’s Union Square 
Theater, in New York, one evening in| 
July, 1894, the eventful night when the 
motion picture was first revealed to Amer- 
ican theatergoers. It is true that an in- 
ferior device under the name of Ejidolo- 
scope had previously made a feeble effort 
to introduce, also in a Keith theater (in 
Philadelphia), the effects which were des- 


tined ultimately to change the theatrical | of the problems for an absolute synchro- 
map, and to create the most lucrative field | 
en- 


of endeavor in the history of public 
tertaining. 


The advent of Lumiére’s cinematograph | sent himself in front of a moving picture 


was announced with much advance ad-| theater, 
|vertising, but public interest was 
aroused. The theater was only fairly 


filled on the opening night, 


of about $3,000, found its 


precedented 
though the cost to the management was 
|}probably not over $100 a week for the 
machine itself. 

Inside of a year the cinematograph was 
installed in every vaudeville theater in 
America, and hundreds of new establish- 
ments came into being. Thus was inaug- 
urated the vaudeville craze which, as it 
progressed, brought into being many new 
devices, such as the Biograph and the 
Vitagraph. In a few years, no theater 
was without its machine. 

In 1902 the “store” theater came into 





existence, and of these there were at one 
time nearly 30,000 in this country. Ne 
York city. had more than 600 alone. An 


illustration of the vogue of the motion 





|have posed for 
informs | 











not | reproduction of scenes from grand opera, 
| such as are presented at the Metropolitan 
but an idea | Opera House in New York. 

may be had of the success from the fact | 
that the theater which had, up to this | ana see almost an entire act of Donizetti's 
time, played to average weekly receipts | “Lucia de Lammermoor,” 
“takings” in-| famous sextette, as sung by Caruso, Sem- 
creased within a single month to the un-|brich, Plancon and others. 
average of $7,000 a week, | fection has not yet 


w) trious Italian’s voice. 
| 


|iated with Mr. Keith. 








155 

which cost its owners but three times as 
much. 

Although Messrs. Keith and Proctor | 
have seven theaters of costly construc- | 
tion in Greater New York, but one of 
these, the Fifth Avenue, is used for the 
type of vaudeville for which they are 
supposed to stand; all the rest, including C 
the Union Square Theater, where the P oe 
cinematograph was first seen, have re-| . 


verted to the camera man, and Mr. Proc- | 
tor has a score of theaters in the smaller | 
cities, besides those in which he is affil- 


HE present development of 
aeroplane and “motors” for 
land and sea has been made 
possible by the gas engine. 


For several years the various manufac 
turers of films have been sorely tried to 
keep up with the demands for new sub- 
jects. The public patronage has grown 
to such an extent that millions of new 


The gas engine has been 
theatergoers have been created. To hold : 


made practicable through the 


this patronage and prevent its being ab- 

sorbed by the regular theaters, has been development of suitable fuel and 
the aim of all concerned in this vast in- : . . 

ductor. lubricating oil. 


Some of the world’s greatest players 
the film makers, many 
of whom have stock companies under the 
direction of famous stage directors and 
producers. 

For several years efforts have been 
made to create a perfect synchronism be- 
tween the moving picture and the phono- 
graph, in order that stage presentations 
of plays and operas could be reproduced. 

The spectacle has already been pre- 
sented of a famous stage idol, appearing 
in a theater of high prices of admission, 
while but a stone’s throw away a perfect 
counterfeit presentation both as to voice 
and action could be seen for five cents. 

Three of the greatest factors in the field 
of motion photography, including Thomas 
A. Edison, who invented also the phono- 
graph, have announced recently that all 





In the production and im- 
provement of these gas engine 
necessities, this company has 
always led. 


nism were either solved, or near solution. 
Mr. Edison has prophesied that the day 
is near when the working man will pre- 


We particularly want to call 
your attention to our Polarine 


gion 


deposit his dime, and witness a 


I have already been privileged to hear 
including the 


Although per- 
been achieved, no 
great wrench of the imagination is nec- 
essary, in order to predict that another 
year or two at most will witness the at- 
tainment of absolute synchronism. 

The serious side of this situation lies 
in the ultimate fate of the player and 





This Oil is the product of an 
elaborate series of special manu- 





singer, and by the same token of the| facturing processes —- many of 
manager and producer. ° : fi 
We know that Caruso has earned them devised especially or 


almost as much money from the preserva- | | Polarine. 
tion of his vocal records as in grand | 
opera. Yet, there are those who have de- olar- 
plored the fact that the penalty is being We can safely say that Polat 
paid in a slight deterioration in the illus-| |ine Oil affords the most perfect 
es of 
I yield to no one in my appreciation of | lubrication for = engin 


| the benefits to be derived from the phono- | any oil yet produced. 


! picture is best shown by the statement | graph, and have often wished that it had| 


of the earliest endeavorers in| 
Marcus Loew, started in the 


| that one 
this field, 


Harlem @istrict, about five years ago. To- 
day this man is immensely rich. He has 
jabout forty theaters of his own, the ma- 


| jority of which are of the first class, such 
‘as the Ameyvican, Plaza, Majestic, York- 
ville, and Lincoln Square theaters, in New 
York. Hardly a week goes by that Mr. 
Loew does not add a theater to his list. 
He has now in the course of erection two 
magnificent amusement places, involving 
a cost of nearly a million dollars. 
About four years ago William Fox, a 
man yet in his early thirties, opened the 
first “store” theater in Brooklyn; his suc- 
cess was so great that within a year he 
had a dozen similar resorts, where moving 
pictures were the sole attraction. In 
1907 this man bought the lease of the 
| Dewey Theater, on East Fourteenth Street, 
paying a rental of $50,000 a year. He 
then secured the Gotham Theater, in Har- 
lem, the Star Theater, on Lexington Ave- 
nue, and the Family Theater, on One 
Hundred and Twenty-fifth Street. He 
{also has several theaters in Brooklyn. 
Despite the enormous rentals and the low 
price of admission, Mr. Fox has made a 
fortune in the short space of four years, 
jand last year amazed his colleagues by 
leasing the Academy of Music, paying 


la rental of $100,000 a year for a building! 


|the penalty which music lovers will have 





the voices of Malibran, Jenny Lind and 
Adelina Patti, 
But if even one year 


come into being in time to have preserved | | 


in her prime. 
less of Caruso is 


to pay in order that future generations 
may have preserved for them his 
records, this price is hard to yield to. 

It will be of interest to the reader to | 
learn that in Paris such eminent celeb- 
rities as Mme. Bernhardt, Jane Hading, 
Mme. Réjane, and Mounet-Sully have been 
induced to pose for the moving picture | 
camera. One French firm pays fabulous | 


sums, in order that it may raise the level half gallon sealed cans, in barrels 
of its achievements. 


The possibilities of a perfect synchro and half barrels), POLARINE 
nism in effect of the two great Edison| TRANSMISSION LUBRICANTS, 
devices (for it must be understood that | |POLARINE CUP GREASE AND 
it was Edison who made possible the mo- | 
tion picture of to-day) are beyond all con- | POLARINE FIBRE GREASE. 
ception. Through this great advance- 
ment, the “Passion Play,’ as presented 
at Oberammergau, could be brought to 
our doors, and that, too, at a not very 
distant date. 

It is already on the cards to present 
before American audiences scenes from 
grand opera, as presented at the Grand 
Opera House, in Paris; Covent Garden, 
in London, and La Scala, in Milan. Thus 
grand opera novelties, which would prob- 
ably not be heard in this country for 


vocal 





| 


The Polarine brand covers: 





POLARINE OIL (in gallon and 


These lubricants cover the needs 
of every part of the car. 
Send to our nearest agency for 


“Polarine Pointers” which includes 
hints on the care of motor cars. 


Standard Oil Company 


(incorporated) 
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Wireless 
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Receivers 


Have Hard 
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and [ 
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The Holtzer-Cabot Electric Co. 
Brooklins, Masse., and Chicago, Ill. 


CORNER CLAMP 


For clamping miter 
joint firmly while 
being glued, without 
defacing the wood. 


lly guarantee 














Specially made for and in 

,’ ow , we Hoelitzer 

t Electri Broos 

me, M oof the lare 

em man ture ’ 
cal ¢ in the 

Sample sent by mail, pr 

pai ipt price 
75 cents. 


Made by A. H. STETSON 
BROOKLINE, MASS. 


BRISTOL’S — 
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ature and Electricity 











The most complete line 
of Recording Instru- 
ments in the world. 
Write for new 64-page 
illustrated Bulletin No. 


160 which is a 


catalogue of Bristol's Instruments. 


con- 





genera! 


Che BRISTOL COMPANY, 


WATERBURY, CONN. 
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sufficient moisture; but as the rainfall is - 
: : miles away. A part of this line goes 
below what is needed to produce crops, é ; 
, 2 through a tunne! in the side of a moun- 
these areas are practically unoccupied , ee 7 . 
; . ns tain. This tunnel is a mile and a half 
and of very little value The Belle . : 

t Pp a aaatias  eeeiiieiiens long and its construction consumed a 
‘ourche roject, ear , P nl, - i | 
Fourch J s P period of two years. The water is forced 
stores the water of the Belle Fourche . ‘ 

; : , . : into a huge reservoir on the top of Ore- 
River in a reservoir which will have a 


gon Mountain, and is conducted from this 


capacity of 200,000 acre-feet of water, and 


..., to the nozzles of the hydraulics. 
will conserve about 100,000 acres of irrl- From one of these nozzles a stream 
gable land. The water is diverted into |i n+ inches in diameter rushes out. The 
the reservoir from the river by a canal 70 iebetead seats te enna een sneak 
feet wide and 10 feet deep. From the and slutees prepared to receive it. Near- 
reservoir two large main canals carry ly 10,000 cubic yards of earth are turned 
the water to the land, from which lateral into thenn siuices every day. Once a 
canals distribute it to the farms. month the sluices are drained of the 
‘water, and the gold is gathered. Its 
Brooks Comet of 1911 weight carries it to the bottom of the 
heap. The gold obtained at these month- 
HIS comet, discovered by Dr. Wil- ly intervals ranges from $15,000 to $40,- 
iam R. Brooks at Smith Observa- 999 jn value 
tory, Geneva, N. Y. on July 20th, has As the mine is about fifty miles from 
been observed on every clear night by its , railroad, one can easily understand 
discoverer, and at many other observa- how great is the expense of transporting 
tories throughout the world. On August machinery and supplies. The cost of the 
%th it was about seven degrees north of tynnel and pipe line, too, was large; so 
the star Beta in the constellation Pega- that, before a dollar’s worth of ore was 
sus, from which point the comet is MOV- taken from the mine, quite a fortune 
ing northward about one degree daily. had been put into it. The present sys- 
Three of Prof. Brooks's previous comets tem jg not much like that of the early 
have been found in Pegasus—he has dis- gays in California, when one or two men 
covered twenty-six comets in all—so started out to seek a fortune armed with 
that this constellation seems to be a nothing but picks, shovels, and pans 
favorite hunting ground for the Geneva 


The returns on mining investments in 


astronomer. The following elements Of these days. although in some cases good, 
this comet have been computed by Mr. are no greater than in many manufac- 
Young and Miss Aitken at the Lick Ob- turing concerns. 

servatory: 


PERIHELION PASSAGE, oBER 27TH, 1911. . ’ . 
. os en * Spiders’ Threads in Astronomy 
veg. n. s . s : 
Perthelion minus node........ 152 25 HE cultivation for scientific uses of 
Longitude of node...........-. 299 53 certain species of spiders, solely for 
Inclination of orbit .......... 29 15 the fine threads they weave, has an im- 
Perihelion distance ......... 0.482 portant bearing upon astronomy. 


No substitute for the spider’s thread 
has yet been found for bisecting the 
screw of the micrometer used for deter- 
mining the positions and motions of the 
stars. Not only because of the remark- 
able fineness of the threads are they val- 
uable but because of their durable quali- 


The comet is coming nearer and grow- 
ing brighter, and promises to be an in- 
teresting object. It is now visible in a 
moderate-sized telescope, and will be ob- 
servablé for several months. 


P P ties. 
Motor Omnibuses in War ; , 
a? | The threads of certain spiders raised 
HE German military maneuvers this' for astronomical purposes withstand 
year will, as usual, possess many in- changes in temperature, so that often 


teresting features affecting modern war- 
fare. It is anticipated that motor omni- 
buses will play a very great part in the 
Maneuvers. 

Each motor omnibus will be provided 
with room for fifty soldiers and possess 
a speed of about twenty-six kilometers 
an hour. This experiment was tried 
with a small portion of troops last year 
in Germany, and was found to work 
splendidly, the men being conveyed to the 
desired positions far quicker than if they 
had marched on foot, in addition to 
Teaching their destination muco fresher 
and readier for the work before them. 


in measuring sun spots they are unin- 
jured when the heat is so great that the 
lenses of the micrometer eyepieces are 
cracked. 

These spider lines are only one-fifth 
to one-seventh of a thousandth of an inch 
in diameter, compared with which the 
threads of the silkworm are large and 
clumsy. 


| 
Turbine Water Meters | 


N the Revue de Mecanique, Mr. Daries | 
publishes a detailed monograph on tur- 


: bine water meters, or so-called speed 
This year, when a long march is oc-| meters; these are somewhat less sensi- | 
‘urring, it is intended to use the motor tive, but, on the other hand, 


i cheaper | 
*mnibuses in conjunction with foot 
Marches. The buses will convey a por- 
tion of the troops ahead, drop them at a 
certain point, whence they will continue 
their march, refreshed with the rest and 
the drive, 


than those of disk construction. 

The turbine water meter consists es- | 
sentially of a vertical shaft provided | 
with blades, and contained in a chamber | 
into which the water is admitted through 


th and the buses will return te oblique orifices. The momentum of the | 
a Main body for another load of sol-| water sets the shaft rotating, and a sys- 
ts, who will, in turn, be conveyed to|tem of toothed wheels connected to an} 


the now advanced guard. | indicator registers the number of turns. | 
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Automobile 


Haynes 40 Touring Car, Model 31, 5-pas- Haynes 40 Colonial Coupe, Model 21, elec- 
senger, $2100, fully equipped. tric and oil MS cnes $2450, fully equipped 
Haynes 40 Close-Couple, Model 21, 4-pas- a "50000, tally eau Ln ¥, 7 
4 5 d. ‘ , 3: ) . 
senger, $2160, fully equipped Haynes 50-60 Fore-door Limousine, Model 
Y, electric and oii lighted, $3800, fully 
a eers 
te dynamo electric lighting 
sat inal cost. 


Haynes 40 Limousine, Model 21, electric 
and oil lighted, $2750, fully aneene 


All models are so d. d as to 
equipment, which we will install for purch 








HE 1912 Haynes car, product of America’s oldest and most experienced automobile 
manufacturers, is bigger in every way, more powerful and more flessing te its lines 
than any of its predecessors. The time-tested sweet-running Haynes motor has been built with 
greater stroke and bore, giving more power, greater flexibility and decreased vibration. The wheel 
base has been lengthened. The brakes are larger, providing 1 square inch braking surface to every 13 
lbs. of car. And with these improvements there are many refinements in style, such as the rich black 
body and running gear, with black enamel and nickel trimmings throughout. 
The 1912 Haynes is now ready for delivery. You can see the new models at our branches and 
agencies, or we shall be glad to send you a catalogue and name of nearest dealer. 


SPECIFICATIONS HAYNES MODEL 21 


Motor. 41-2 inch bore, 5 1-2 inch Clutch, Haynes contracting steel Spri 
stroke, T-head Haynes type cylinders band on bronze drum. Supported by 
cast in pairs, offset 1-2in. Flexible four crank shaft. Easily adjusted and lub- 
point suspension. Ticated 


Front, semi.eiliptic: «0 
inches long, 2 inches wide. 7 leaves; 

. 4112 inches long, 2 inches 
wide 6 leaves, Fitted with grease cap, 


Wheel Base. 120 inches. Transmission. Selective type, both front and rear, 

Ignition. Eisman dual magneto, three speeds forward, one reverse. Brakes. Interna! and externa! on 
with dry cells for starting. Timken roller bearings. rear wheels. Drum 14x%12 face 

. Rear Axle. Timken full floating Caters. Body bleck, 18 ecate of 
Carburetor, Stromberg 1 3 8 in., type, p stee! housing supporting paint all hand rubbed. Wheels black 
Model B. full weight of car. Shaft, nickel steel. game as body. All metal equipment, 
Lubrication. Splash and _ force Front Axle. Single piece l-beam2 = pun metal, biack enamel anc nickel. 


inch, drop forged. Spring seat forged 
integrai. Spindies 6-16 inch diameter. 
Timken roller bearings 


feed, oil reservoir in lower balf of 
crank case and filled through bieeder 
” ote Case. 

a - cmnier > egg heels. Artiliery type wood, twelve 
teering Column. orm-and-gear spokes front and rear. Boss spokes 

type, Timken roller bearings on shaft, alternating in rear whee! 

corrugated bard biack rubber rim, Tires x 4 inch, 

aluminum spider, 18-in, wheel. Demountabie rims. 


HAYNES AUTOMOBILE COMPANY 


NEW YORK—1715 Broadway Dept.—E, KOKOMO,IND. CHICAGO—1702 Michigan Avenue 


Haynes Model “‘21°° Haynes Model “ar” Haynes Model ““Y” oe 
Limousine 7-Passenger Touring adel 


Colomial Coupe 
ae ams 
Ss e. © SS. @ °. © S 


DON’T BUY GASOLINE ENGINES 


Until you investigate “‘THE MASTER WORKMAN,’’ a two-cylinder gasoline, kerosene or al 
engine, superior to any one-cylinder engine; revolutionizing power. Its weight and bulk are ha 
single cylinder engines, with greater durability. Costs Less to Buy—Less to Run. 
Vibration practically overcome. Cheaply mounted on any wagon. It is a combination portable stationary 
or traction engine. SEND FOR CATALOGUE, THE TEMPLE PUMP CO., 417 West 15th Street, 
Chicago, THIS IS OUR FIFTY-NINTH YEAR. 


Equipment. Eisman dual magneto 
Stromberg Jel B Carburetor, silk 
mohair top, wind shieia, Prest-O-Lite 
tank, five lamps, Warner 60-miile dial 
Speedometer, extra Dorian Remount 
able Rim, Tanner automatic gasoline 


Bent and rear. 
gauge. 














ohol 
If that of 
Quickly, easily started 





OLINE TRUCK~ AMERICA 


"Te “MACK™ is the result of seven Fy of Reg ony sx effort in the 
pr 


eduction of motor trucks exclusively. at is - the larges: and most 
pr ive firms in America are installing “MACK motor transportation 
service trying out and experimenting with various other makes of trucks. 

The illustration shows the ease of operation with which the ““‘MACK™ 
delivers seven tons of gravel, sand, lime or other material at one load. With rapid 
I facilities, this truck is capable of handling 150 tons per day at a maximum 
cost of 15 cents per ton per average of two miles, 

Our handsomely illustrated catalog, shows over 100 “ MACK ™ installations, 
details of each, and other valuable information which every prospective truck buyer 
should know. Mailed free. Write to-day. 


MACK BROS. MOTOR CAR CO. 


Sales Offices and Show Rooms Main Offices and Shops 
30 CHURCH ST., N. Y. CITY ALLENTOWN, PA. 
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“STAR” Foot and Power | 
Screw Cutting | N 
| » » 
Automatic t aA I ee ul l | A PLAN fe INVESTORS 
Cross Feed LATHES ( ) Cc ~ c G C C S or 
—~ . , egarding ou ar for 
For F ine, Accurate W ork Kind kee u ju S Ol parate s ft paper when corresponding about such | the 1 f road and Industrial § 
Sendten Cos B mat is pA s, subs is, books, et This will greatly facilitate answering your | yay jute 3 = r™ 
nd tor atalogue © , + j oe | e i ° te Safety, on pur 
i . . ju " 1 an uses tl » be referred to experts Ihe full name and address crease & Vame eorw 2 OD p 
SENECA FALLS MFG. CO. should be g , rv sh ittention will be paid to unsigned queries. Full hints | \ ption of 
G79 Water ory to correspondents are printed to time and will be mailed on request. A g st ipor 
Seneca Falls, N. Y.. U. 5. A 1 t eliminating partial pay 
eo A a ag 
» : } 
THE SEBASTIAN 15-INCH ENGINE LATHE 
HIGH GRADE LOW PRICE (12511) W. T. H. writes lt yu xen ; ary cf LEAVITT & GRANT 
bnie yerages, Repair and Genera! Jobbing AY ‘ " . 47 ‘7 anch 1 which the so | 
< od tus " « thew v alog free : . ye i t t it prury 
The Sebastian Lathe Ce. 120 ( ulvert St., Cincinnati Ohio | stated at , uv Stock sage, New 3 
Ss I ; s then sealed . 55 rot akc Sieke York 
: , k i n Branch Office 48 West 22nd Street 
For Gunsmiths, Tool Makers, Ex- | Te an oe 
{ irica ik 2% (12514) E. F. B. says Can you tell 
perimental & Repair Work, etc. lia ede, | me napprextmat , mee Wiaiieie “ee 
k 9 | . t nd a lired produce a sound so high Your PATENTS 
rom in, to : m. | Th tir does n x a O4 n thick 1 pitch that it would t eptible to th ncor orate; _ BUSINESS 
swing Arranged for | rn, ss. M p n ’ p ls nds | 4 g u D ur \ rag ng ) — 
Steam or Foot Power, |... 1a! . nd |) ' xpense the 
Vel : S j I jue 1 gv 6 it 40,000 vi ns | Laws tne pens teas ransact 
elocipede or Stanc t I . nd Rg sons are not abl to | business any where ‘ae By aia a king stock 
up Treadle 18 a . : full-pa r cash, property or services, free s ona Sea 
Bu nnect If i 1 per second into a yn FORMER SECRETAI OF ARIZONA, resiacent ag for 
W. F. & J. Barnes Co. t and si h na ty to| many thousand companies. Reference: Any bank in Arizong 
d ey v 0.000 son tec 
1999 Ruby Street " : ds ae :; “ ted STODDARD INCORPORATING COMPANY, Box 8000 
” Rocké "4 i. , y a ca ined up HOENIX. ARIZONA 
ocktord, ) in 40,000 itions 
\ nea 
. 8 : 4| (12515) J. D. asks: A filled a drinking N York FI 
The Elkins Saw Filer and Clamp | 2 : »« | New York Electrical Schoo 
I yy 8 giass I i rlacet , I 
, y iin rt held ly. reve t! Offers a theoretical and practical course in ap- 
- 5 = plied electricity without limit as to time 
sul sid lown, t d his hand from Instruction, individual, day and night school, 
th per t . ii t ‘ Equipment complete and,up-to-date. Students learn 
: . — oe p= | § by doing, and by practical application are fitted to 
T nd and va did rt ib it of the glass A enter all elds of electrical industry fully qualified, 
‘ ' . | Schoo! open all year. Write for free prospectus. 
a) I xt S iys du t t spherl p ssul ni 
t , tit tsid I ws it is vacu || 27 West Seventeenth Street NEW YORK 
s ssu Wh \ 
i l x des s expla d 
A. d. WILKINSON £2 OO 
MACHINERY 4 TOOLs a EF - r ible n ‘ si the water, © Electricity in One Year 
184-155 Washington ®t, ‘ 1 Ww t strain 1 000 nts m itering tween Complete—T horough — Practical 
Boston, Mass $2.50 —Authoritative. No superficials 
mds jua \ \ sion and t dg t glass, and tl s or non-essentials. Actual con- 
areunneceniemnestpvenmmmmapunstietnatinememmmmasnamnmanapamanmaste GS n pressu which holds th paper up and p struction, installation and test 
EY leflect I f i ff t! ls I " ing. Admits only young men of 
he S pressu , ng tion n vents pping 1 =6glass t is character and stickability. Its 
EGLASS SCREWDRIVER Airectios - ond a I efficient tn asa to ha the glass full of wat graduates are “making good" all 
~ Largest and Oidest over the world. Write for new 
: +f isticit f 0.000.000 which | I ly artly fu with air he water Teaching Electricity Only illustrated catalogue. Opens Sept.20 
re wD ins that pound p squar nch teasile | t exper nt s ds just as w No BLISS ELECTRICAL SCHOOL, 20 TAKOMA AVE., WASHINGTON, 5. Cc. 
e t yy will ngat 1/30,000,000 of vacuum is formed 
f Zhe. enc! 
it ng 4 } ila pd « T8 12516) F. D. D . a - } " 
; 2516 asks The Nat g 
your experiment, 15 x 12% = 2 x 1/64 Xx 8 © Nautical STUDY _— High-Grade 
THE L. & STARRETT ©O., Athol, Mass, U.S.A. |) ong s — 6.000 is weil oar th Almanac states that June 21st (astro. day) is Instruction by 
= . : : th ng t day of tl veal wing 15 hours 2 
88 ct } t 1/64 l s . & 
: : d iron : a minutes (90 W ngitude $3 N. latitude), but Correspondence 
thick This would elongate th reumf D a dais aah eek sane’ uae ; 1 Jul Prepares for the bar. 
DRILLI NG. tank 6.000 30.000.000, or 1/5.000 of its : _— a cantare unt u Three Courses: College, 
14 2nd, on which dat the day is 5 minutes | Post-Graduate and Business Law. Nineteenth 
MACHINES: , anTR horté than June 21st I hav always sup ar Cla b th aa 
1 » " : +f . : atalog giving rule for admission to the bar 
Over 70 sizes and styles, for Grilling either deep ‘nl 5.000 at the axis of the earth tipped toward | of the several states. 
shallow wells y kind of soll or ruck. Mounted on | jp.) ‘ t I lentl } , to its greatest degree on June 21st, | Chicagec pprocponfonse Gahostet Law 
wheels or on silts With e eines. or horse powers. | inch too small o measur vider y the and consequently the earth must be at aphelion 506 Keaper Block, Chica. 
Strong, simple and durable Any mechanic can operate | seat f the tank yielded in th first experi ‘ t ‘ a} ! } " 
them eastly send for catalow on that date \ The sun is longest above! 
WILLIAMS BROS., Ithaca, N. Y ment, and after the lost motion was taken UP/ in. horizon on June 2ist or 22nd, and } 
q 4 . 4 e orizon on June 2ist or 22n¢ anc ence " . 
you obtained no appreciable effect from the 15) ii. ie th dat PE eg ee Bese . * Complete lists of manufacturers in all lines supplied at short 
- . s is « date o e longest daytime, or, | . : 
rHE BEST FOLIPPED sHoP pounds pressure again applied as we term it im common speech the notice at moderate rates. Small and special lists compiled to or- 
Hor Mechanical and Electrical Wanutactyrin (12512) 8S. E. K. says 1. Is there | longest day.’ This is because the sun is|| deratvarious prices. Estimates should be obtained in advance 
Special Machinery, Jigs, Tools, such a thing as “heat” lightning, or is all|then farthest north It is vertically over | 
Repairs, F xperime PII PeEe ee | lichtning “chain” lightning, and what we cal]|the Tropic of Cancer, and makes the longest || MUNN & COMPANY, Incorporated, PUBLISHERS 
u YCommettaitzing a Spectul heat lightning simply the reflection of a dis-| daytime in the northern hemisphere and ene List D id Box 773 New York C 
mE, ENIVERSAL TELEGRAPHIC COMPANY tant thunder storm on the clouds? A.| Shortest daytime in the southern hemisphere 
: aes The lightning called “heat lightning” is usually| There are more degrees of the diurnal arc => Aan 
* iat due to the reflection of a lightning flash below | ®ove our horizon in June than in January or T ewriter TYP. and type Making 
Patented Articles and Metal Specialties the horizon upon clouds above the horizon, |®2Y Other month of the year in the northern | yp ite Outfits for Type- 
MANUFACTURED BY CONTRACT It | oa a eae "| hemisphere. This does not depend upon peri “ygten and Other Machines Using Steel Type. 
= age par oie eae t is too distant for one to hear the thunder belies Gh Gi She encth i fe pation 4 Makers of Stee! Letters, Metal Stamps, Stencils, Etc. 
Stamping Dies, Metz) Stamping: a rew Machine from the flash All lightning is not “chain” on : . ee 8 yerihelion on | Y 
H CARSTENS MFG C 567 W. Lake St. | lightning The real existence of “ball’’ light- January ist to all parts of the earth alike NEW YORK STENCIL WORKS, 100 Nassau St. , N. ° 
. . f t sli ar j 7 > eli 
a " CHICAGO ning is now quite generally admitted by men — peed gag allen age dl os agen RUBBER Expert Manufacturers 
a asnee i. we WS OS Cone ae and at aphelion it i moving slowest At Fine Jobbing Work 
apparently coming from the sun, is this really |‘ —_— ” . - manthelaca : 
Bandi - TALENTED pedo ae ate of the sun aenened water,” as the | Perihelion the sun therefore makes more right PARKER, STEARNS & CO., 
eaving is? A The appearance which is called ascension between noon and noon than at any 288-290 Sheffield Ave., Brooklyn, MN YF 
a po - ee bh ,.| other time of the year For this reason the : Ris “ig 
ee = th un drawing water i aused by the sleek este Seni te Gack: So tee ae Corliss Engines, Brewers 
sun’s light passing through openings in the e : eest, more scr end Bottlers’ Machinery 
, ‘ 0 ary is This y< >asi »ttlers’ Mac 3 
Models & Ex perimental Work clouds and illuminating the particles in the mds, on January Ist This you can easily 
INVENTIO DEVELOPED air below, thus producing light stripes in the| Ve"ify by the Nautical Almanac. January Ist Gaze VILTER MFG. CO. 
SPECIAL MACHINERY space below. The same may be seen some-| ‘8 the longest day, from noon to noon, in the | g99 Clinton Street, Milwaukee, Wis. 
E.V. BAILLARD CO., 24 Frankfort St.,N.Y. | times after the sun has set, the stripes there Anema From this you will see that the longest 
ane Sp hedlewnale glo malle day is a very aliferent idea trom the ionsest| PRINT for YOURSELF 
W AN i ED . pase” daytime The longest day nearly coincides Cards. Saguaro. bork, , newspaper. Lg 
/ J ent AE : ex1e ’ " rs : : ila , B Larger $18. Rotary $40. Save mone nt 
VY. halve SPECIALTIES. 20 y« (12513) A. W. K. asks Will you/| with the shortest daytime in the northern i ashore, ban prot. Ail ona. a aa 
tea" Gh 2 ¢ ment kindly inform me through your Question Col hemisphere, but in the southern hemisphere Write factory for press catalog, type, cards. 
WOR kK it se = ail demote te Pe cells? A.| the longest day and longest daytime are nearly paper. THE PRESS CO., Meriden, Sone. Conn. 
ago . a sonic 2 ; : oP : : 
ee eee . | coincident The two are determined ¢ if- 
| —cngplgptitage apa eo cpanel sat f - “ enaith i oan ar be t d > nar a yn LEARN TELEGRA PHY 
the one to be used depends upon the char-| *“*‘ _ — * So er 3 MORSE and WIRELESS at home with OMNIGRAPM 
Manufacturers cf Metal Specialties, Stampings, Dies | 7 : — ' “olny each other at all. The axis of the earth is SOMATIC TRACHER in halt’ cowal time—trifting 
and Tools. Thirty Power Presses at your service. acter of the service required For interrupted, ngheomae sed 11 allel ¢ cost. Sends you messages — Healt auto- 
occasional work, such as bells, burglar alarms, | ‘OT “™#ted periods in positions paratiel to matically—ceaily become ex ee 
CHICAGO, r itself At the equinoxes, March and Septem Catalog free. OMNIGR APH MFG. ¢ co. 
oe ompany, Inc. =. a. &. open igniting gas and gasoline engines, the - 39 Cortland Street, New k. 
141-143-145 West Michigan Street, corner La Salle Avesse|Leclanche cell is the best. Its solution is| Det, the sun is vertical over the equator, and | 
made by dissolving a quarter of a pound of the axis of the earth makes a right angle with | 
LUBRIOTIS ‘ce, ammonium chloride in water, enough for one ~ line ee ai centers of w= earth a | A Home-Made 100- Mile Wireless 
. , tea 1e sun the summer solstice of 1e 
cell The Edison cell is also used for ignition | | 
ANYTHING *4% Speers | and ‘similar pu Its solution is a rather|2°'thern hemisphere in June, the earth's axis | Telegraph Outht bs “_ be may c hae 
ir simile Urposes 5 on is a rathe : 
118. CO Feniea? at Ag I strong solution of caustic potash. The proper has come around apparently, so that its north- | fer a thorough clear description, <> a "Fred k Calin 
HBEStvaca hil > e “ee ~. . | ern end is directed 23 degrees 50 minutes over | accompany the text. Price 
ESTLUSA quantity is furnished with the cell For a int ii: oun, the pea of this is true | . cents by mail. Order from your newsdealer or from 
steady constant current, such as is required . ; - | MUNN I New York 
| DIES—METAL STAMPINGS ||j er clec’ropiating, charging small storage cells, | f the southern hemisphere at the same time ee perce en ale 
fools, special machinery manufactured or for a telegraph battery, the gravity cell is |“ “ . “ me me oe yes “s — ye - x oe ae SS = : 
Wil act as your factory the best Its solution is a saturated solution phere ¢ wd —_ . : ros pasts "ee ae ri th 7 
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X-rays a small wireless telegraph outfit ' cchdan tat Sng Moreweures iain | Write for booklet. 
= S = “ circulation takes the Scie "IC SRICAN a 
Get into the eatomobile business without any invest- |” be is the bichromate cell. ‘The solu-| 1. the world, and a description of these | GENERAL BAMELITE COMPANY, 100 Wiliam St, New York, &¥ 
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ed = _ : salesn’ Best proposition ever offered. Sells every 
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The Actexobile College of Washington, Inc., Washington, D.C.‘ not i d I onvenient dry' mechanical air pump cannot do that. 412 So. Clinton St. CHICAC® 
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NEW BOOKS, ETC. 

Home VEGETABLE GARDENING. By F. F. 
Rockwell. Philadelphia: The John C. 
Winston Company, 1911. 16mo.; 262 
pp; illustrated. Price, $1 net. 

Instead of treating his subject in the usual 
encyclopedic manner, the author, himself a 
practical gardener, has endeavored to tell the 
man with a suburban lot how to put in a 
successful vegetable garden, and the things 
which such a man would wish to know are told 
in some kind of natural sequence, that the 
knowledge may be acquired and utilized to the 
greatest advantage. The area necessary for 


families of various sizes is given, the best 
way to apportion the space to the vegetables 
grown, and thi easily and 
profitably raised, with the most approved 
methods of planting, cultivating, spraying, and 
fertilizing. Fruits and berries are given con- 
siderable space, and a strong argument made 
for the growing of them. Sixty-four pages of 


varieties most 





jlustrations brighten and improve the work. 
index is by chapter 
would have been 


We note that the only 
headings. A detailed index 
an appreciated and useful feature. 





Hanp Book OF GASOLINE Alt elieiataaa!s 
New York: Association of Licensed Au-| 
tomobile Manufacturers. | 
This catalogue illustrates in the best possible 

style upon fine coated paper the machines 

made by those firms which make up the Associ- 
ation of Licensed Automobile Manufacturers, 

Touring cars, trucks, 

power wagons, every conceivable type of gas- 


roadsters, runabouts, 


propelled vehicle is here pictured with its 
specifications appended. This is the eighth 
annual announcement of the Association of 
Licensed Automobile Manufacturers, which 
pow comprises seventy-nine makers and five 


importers. 





Tue ELEMENTS OF MACHINE Work. By 
Robert H. Smith. Boston: Industrial | 
Education Book Company, 1910. 8vo.; | 
192 pp.; 204 illustrations. Price, $2. | 
In the matter of text books our students of} 

mathematics, physics and chemistry are better 

provided for than are our students in techni- 
cal and trade schools and our shop apprentices. 

“The Elements of Machine Work” takes the 

learner through the processes of laying out 

work; chipping, nasden-| 
ing, tempering, and testing of steels; pipe fit- 
ting, soldering, and brazing; aligning shaft- 
ing and installing machines. The treatment is | 
condensed but none the less careful and | 
| 
| 
| 


filing, and scraping; 


eminently practical. Not technical students 
alone, but every youth who runs a iathe or 


uses tools as a hobby, may benefit by adding 
this text book to his working library. 


Tue Gyroscope. By V. E. Johnson, M.A. 
New York: Spon & Chamberlain, 1911. 
12mo.; 52 pp. Price, 60 cents. 

This is a brochure setting forth the princi- 
ples and behavior of gyroscopic toys, from the 
spinning fop to the monorail car. It abounds 
in instructive experiments, gives plans for the 
construction of a model car with various 
methods of drive and a special form of con- 
fact planes, and has a final word to say in 
behalf of other stabilizing systems and their 
probable utility in combination with the 
seopie method 


gyro- 


QUESTIONS AND ANSWERS FOR AUTOMOBILE 
STUDENTS AND MECHANICS. By Thomas 
H. Russell, A.M., M.E. Chicago: The 
Charles C. Thompson Company, 1911. 
8vo.; 140 pp. 

The questions progress in logical order from 
basic principles and the main features of con- 
struction and operation to accessories, details, 
and varying methods. The catechism differs 
somewhat from most guides of similar form, 
In that the answer does not immediately fol- 
low the query. Instead, there is a chapter of 
tumbered questions followed by a chapter of 
correspondingly numbered answers. This facili- 
tates the use of the questions as a review test, 
yet places the answers within easy access in 
tase of need. A drawback of the catechism is 
its entire lack of illustration. This somewhat 
Units it for the use of the absolute novice un 
less supplementary works and diagrams are at 
hand. It is particularly designed, however, 
for school teaching, for the machine shop, or 
before the board of examining engineers. For 
any of these purposes ‘t is wel! conceived and 
overs the field in a commendable manner 


A Text-Book 





MecHanics ror ENGINEERS. 
of Intermediate Standard. By Arthur 
Morley, M.Sc. New York: Longmans, 
Green & Co., 1910. 8vo.; 290 pp.; illus- 
trated. Price, $1.20. 

AS & text-book, this is meant to fill a need 
brought about by the fact that the require- 
ments of students in engineering are not iden- 
tial with those of the student in general 
iene. Since engineering students constitute 

* large proportion of the enrollment for 
Mechanics classes in technical schools it is 

oly right that they be provided with a course 

Which Tecognizes their special needs. The 

tthor adheres to the gravitational system of 
malts, defending it on practical grounds and 
ting out that with proper premises it is 

88 rational as the “poundal” system which 
fonfined to school work and must be dis- 

‘arded Upon taking up practical problems in 
“gineering. it is assumed that the reader 
S familiar with algebra to the progressions, 





the elements of trigonometry, and curve plot- 
ting. The calculus has not been used. The 
course laid down sbould easily be completed in 
a year. 


INTRODUCTION TO GENERAL CHEMISTRY. By 
John Tappan Stoddard, Ph.D., New 
York: The Macmillan Company, 1910. 
8vo.; 432 pp. Price, $1.60 net. 

The information here given is graded and 
arranged with a view to its use as a first- 
year course in chemistry. The importance of 
sound reasoning from experimental results is 
recognized, and much of the work given is of 


a nature to induce in the student the true 


scientific attitude combined with enthusiasm 
and judgment. There are no pictorial illustra- 
tions, the writer arguing that the class room 
or laboratory furnishes sufficient concrete ex- 
amples in apparatus, while confusion is apt to 
arise when the drawings of a text-book differ 
in generai form or in detail from the actual 
experimental apparatus used. 


Goop ENGINEERING LITERATURE. What to 
Read and How to Write, With Sugges- 
tive Information on Allied Topics. By 
Harwood Frost. Chicago: Chicago 
Book Company, 1911. S8vo.; 422 pp. 
Assuming that every engineer is sooner or 

later called upon to do some form of literary 

work, Mr. Frost essays to instract the en- 
gineering fraternity in the art of written ex- 
pression—in the preparation of reports, specifi- 
cations and contracts, and of descriptive 
papers for technical societies and periodicals. 
A few rules in grammar and orthography are 
given, but the instruction is mainly confined 
to imparting such knowledge as will result in 
the clear and forcible description of works and 
ideas. The author is not only a successful 
maker of books himself, but was formerly 
editor of The Engineering Digest, and the work 
is full of the most condensed and valuable in- 
formation which readers and writers of techni- 
cal subjects would %e benefited in learning. 

There are chapters on collecting and arrang- 

ing material, on exercising the memory, on the 

preparation of manuscripts, the “field” and 

“policy” of technical journals, and “the mak- 

ing of a book.” 


William 5S. 
New York: 
12mo.; 256 


PoLaAR EXPLORATION. By 
Bruce, LL.D., F.R.S.E. 
Henry Holt & Co., 1911 
pp. Price, 75 cents net. 
There is a peculiar fascination about polar 


adventure that seems to be in inverse ratio 


to its rigors and loneliness. Dr. Bruce, with 
nine expeditions to his credit, recounts in 


| simple, forcible English the facts of which 


keen and extended observation has made him 
master. He begins by stating astronomical 
facts that the reader should know—that the 
polar days and nights are each of six months 
duration; that it is always noon at the pole, 
whether light or dark, although there are 
alternations of seasons; that the sun describes 
an ascending spiral during ope season, and a 
descending spiral at another. Having seen 
that the reader forms a right conception of 
these conditions, the author proceeds with de- 
scription and comment until he has packed 
between the covers of his little book pictures 
of Arctic sea and ice, observations on colora 
tion, and on plant and animal! life, and thrill- 
ing incidents on ship and floe. Rich as the 
volume is in adventure, its chief claim to at- 
tention is in showing the aims of polar explor- 
ation in its relation to science and biology. 
A work of greater length and importance is 
promised. 


Tue Evotution or Piants. By Dunkin- 
field Henry Scott, M.A., LL.D., F.R.S. 
New York: Henry Holt & Co., 1911. 
12mo.; 256 pp.; illustrated. Price, 75 
cents net. 

“The Evolution of Plants” is an attempt to 
tell “the story of the development of flowering 
plants, from the earliest geological times, un- 
locked from technical language.” Dr. Scott 
re-states in brief the Darwinian theory, after- 
ward dealing at considerable length with the 
problem and the evidence. There are chapters 


on the evolution of the seed plants, of the 


ferns, and of-the higher spore plants. The 
story concludes with deductions drawn from 
the fossil record as compared with the or- 
ganisms of existing plants, from the likeness 
between fern and seaweed, from the con- 
sistency between the thallus-theory and the 
fossil record, and with theories of a more gen- 
eral kind based upon the known facts. A few 
errors which have escaped the attention of the 
proofreader do not materially affect the popu- 
lar value of the book. 


Seconp Course tN ALceBRA. By Herbert 
E. Hawkes, Ph.D., William A. Luby, 
A.B., and Frank C. Touton, Ph.B. New 
York: Ginn & Co., 1911. 12mo.; 264 
pp.; illustrated. Price, 75 cents. 

The course as laid ott imtludes all the 
topics necessary for entrafice to college, and 
is particularly adapted to sttdents whose 
second year in mathematics has been devoted 


to geometry. The first part of the course is 


a very thorough review, leading up to the ad- 


vanced material in which the best methods, 


new or old, are employed. Graphs are utilized 


in an ingenious manner in connection with 
logarithms, and all the exercises and problems 
aim to present new and varied material in an 


appealing way. 








Dependability~ 
Accuracy~ 
Safety~ 


are the three cardinal points in 
PERFECT revolver construction 











From a scientific standpoint 
the 


SUPERIOR, 


Smith & Wesson 


REVOLVER, 


represents the maximum of perfection. Its 
worth has been attested by satisfied users 
all over the world. 


It has brought the winning score in prac- 
tically every national championship. For 
over half a century it has safeguarded the life 
and property of a people. 


TRA This trade-mark guarantees 
satisfaction. Smith & Wesson 
Revolvers are made in a vari- 
ety of models suited to every 
individual requirement. Each 
model is described in our handsome book- 
let “The Revolver.” May we send you 
a copy free? 


SMITH @® WESSON 


*«MANUFACTURERS OF SUPERIOR REVOLVERS 
438 STOCKBRIDGE STREET SPRINGFIELD, MASS. 


Van’ 

















Do you want GOOD information CHEAP 


RITE to us and we will refer you to a Scientific 

American Supplement that will give you the very 
data you need; when writing please state that 
you wish Supplement articles. 
& @ Scientific American Supplement articles are written. by 
men who stand foremost in modern science and industry. 
@ Each Scientific American Supplement costs only ten 
cents. But the information it contains may save you 


MUNN & CO. Inc. : sy oan 


PUBLISHERS 
361 Broadway 
New York 


Send for a 1910 catalogue of 
Supplement articles. It costs 
nothing. Act on this suggestion. 


amburg-American 


GRAND CRUISE AROUND THE WORLD 


Conserve Your Good Health! 
Store Up New Energy! 















Can you imagine anything more enjoyable than a trip around 
the world? 


Anything that would do you more good? 


For 3 cents a mile or $6.00 a day, 2 mere transportation charge, 
you can take this wonderful trip, lasting 110 days, at a total 
cost, including all necessary expenses afloat and ashore, of from 
$650 and upward according to location of stateroom, 


Two cruises on the magnificent 
S. S. Cleveland (17000 tons) 
from New York, October 21st, 
1911; from San Francisco, 
February 6th, 1912. 


The itinerary includes Madeira, 
Spain, Italy, Ceylon, Straits Settle- 
ments, Java, Philippines, China, Japan, 
Sandwich Islands, an Overland Ame 
rican Tour, Inland Excursions, and 
Side Trips. 

17 days in India, 14 days in Japan 

A few reservations open for first trip 


Write for full information and illustrated bool a, 


HAMBURG - AMERICAN LINE 
41-45 Broadway New York 


tenn se el 














Lo 


SCIENTIFIC AMERICAN 


—— 


August 12, 191] 





o is 
a » 
5 Masesty 1* 


F you've built air castles about what a real smoke 
is, let them come sailing down to earth and harden 


Philip Morris 
English Mixture Cut Plug 


M.” costs you 
We could tell 


ipreme juality 


Every pound é. "=F 
$2.00, but it's worth it. 


yy 


A 
it the 


you ak ig story abo 
of the leaf, how we have produced tobacco 
for you that's fit for a king, but if you've 
sworn out a search warrant for pipe con- 
solation, chance a quarter for a trial tin. 


Let the smoke be the perpetual orator. 
Most ail good shops sell Philip Morris English 
Mixture and Cut Plug in 25c, 50c and $1.00 


tins. If yours doesn’t, send us his name and 


address with 25c for trial tin of either brand. 


PHILIP MORRIS & CO., Ltd. 
413 West Broadway, New York City 


: —_— 
~ > 
~~, =~) 
~ 
~ = 
~ 











SAG PDeIUNEPITONES 


+ .. } 























In the Shop— About the House— 
In the Manual Training School. 


A Carborundum Sharpening Stone means sharp, 
perfectly conditioned tools—and sharp tools mean 
better work 

Any man or boy who uses tools of any kind needs 
a Carborundum Sharpening Stone—the most re- 
markable sharpening agent ever discovered. 
Hardware dealers everywhere sell them, if yours 














doesn’t, send direct—don’t be 
satisfied with an inferior stone. 
N Round combination stone for carpenters . . $1.00 
» Ne LU8-F Oblong combination stone . : 1.25 
. No, 108-F Oblong combination stone in aluminum box 2.7 
z No. 109 I Scythe and vrass hook stone ‘ ’ ° .25 
os No. 114-F Sportsman’s pocket stone in soft leather case 75 
4 No. 149-F Pocket stone in cardboard case ae 


THE CARBORUNDUM CO. N. Y. 








Niagara Falls, 











CARBORUNDUM 








Science 

Return of Wolf’s Comet.—We read in 
Cosmos that Prof. Max Wolf himself has 
re-located, on the 19th of June, the comet 
which is known by his name. Its posi- 
tion on that date at 12 h. 4 m. 9 s. (mean 
Koenigstuhl time) was R. A. 18 h. 
m. 16 s. Dec. 13 deg. 28 m. N. The bright- 
ness was equal to that of a star of the 


| fifteenth magnitude, so that the comet 
was just visible in large instruments. 
| This periodical comet takes 6.823 years 


to complete its orbit. It passed its peri- 
helion on May 4th, 1905, so that it is 
due to return there in the early months 
of 1912; its distance from the sun wil! 
then be 1.695 (refer 
tance from the sun as nity); in aphelion 
the comet recedes to a distance of 5.599. 


The Ivory Supply.—In view of the 


rapid disappearance of the herds of ele- |! 


phants which formerly roamed in Africa, 
and the Hmited number of those animals 
remaining in Asia, attention has been 
called to the enormous supply of ivory 
which exists in the frozen tundras of 
Siberia, and which, it is thought, wi!l 
probably suffice for the world’s consump- 
tion for many years to come. This ivory 


|econsists of the tusks of the extinct spe- 


cies of elephant called mammoths. The 
tusks of these animals were of great size, 


and are wonderfully abundant at some 
|places in Siberia, where the frost has 
perfectly preserved them, and in many 


jon the results he had previously attained | 





| 
| 


| 


| portant 


as 


eases has preserved the flesh of the ani-| 
mals also. 


The Intrinsic Light of the Stars.—| 
According to L’Astrénomie, M. Nord: | 
mann, of the Observatory of Paris, has 
made some interesting calculations of the| 
intrinsic light of a number of stars, based | 





in regard to their effective temperatures. | 
The brightness of a star, as seen from| 
the earth, does not depend wholly upon | 
its and distance. Thus M. Nord- 
mann finds that Sirius and Vega emit 
light the brightness of which is six mil- 
lion candle-power per square centimeter, 
while at the other end of the scale the 
light of Aldebaran amounts to only 22,000 
candle-power per square centimeter 


size 


Tae 
intrinsic brightness of Vega is, according 
to this calculation, nineteen times that 
of the sun. If Vega were of the same size 
as Aldebaran and at the same distance 
from the earth, the former would appear 
to us over two hundred times as bright 
the latter. 


Queen Ants and Queen Bees.—It is 
claimed that the queen ant has not had 
justice done her by naturalists. As com- 
pared with the famous queen bee, she is 
regarded by Doctor William Morton 
Wheeler as a far more admirable crea- 
ture. In fact, they are, in many im- 
respects, diametrical opposites. 
The queen bee is, it is pointed out, a de- 
generate creature, unable to nourish 
either herself or her young, to visit flow- 
ers, to build combs, or to store them 
with honey. With the queen ant quite the 
reverse is true. She is held to be a per- 
fect exemplar and embodiment of her 
species, and the worker ants suffer from 
incomplete and retarded development. 
The queen ant is a very industrious and 
intelligent worker, and, in the opinion 
of the authority mentioned, she forms 
an exceedingly interesting subject for 
study, and has not hitherto been wetl 


| understood. 


The Australian Antarctic Expedition. | 


Dr. Douglas Mawson, of the University 


46 | 


to the earth’s dis-| 
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Electricity 


Electric Contact Device for M 

| Volumes.—Prof. Theodore Richards, says 
| Knowledge, has employed a method of 
electrical contacts for measuring volumes 
very accurately. As the mercury is low. 
ered so it can be set to just make or 
break an electrical contact consisting of 
a fine platinum point. He has used the 
method to determine differences in the 
compressibilities of liquids. 

Sound Waves Produced by the 

tory Discharge.—The oscillating spar, 
discharge produces sound waves which 
are not directly recognizable by the ear, 
owing to their high frequency. Their 
| presence has, however, been demonstrated 
|by Messrs. Campbell and Dye, as de. 
|scribed in the Electrician by a modifica. 
tion of the well-known Kundt’s dust tube, 
| A glass tube closed at one end ig placed 





|in front of the spark gap, in such manner 
that the sound waves are reflected at the 
bottom of the tube, forming loops and 
nodes. In order to ascertain the position 
of these loops and nodes, a small amount 
of lycopodium powder is sprinkled in the 
tube, when it collects in small heaps at 
the nodes. In this way the experimenters 
ascertained the existence of sound vibra- 
tions of a frequency lying between 140, 
000 and 800,000 periods per second. 


A Wireless Automobile.—A number of 
cadets from a military academy of the 
Northwest is now making a tour of about 
three thousand miles through the Bast 
and back to Chicago in four automobiles, 
whose engines drive the generators fer 
the electricity of the wireless apparatus 
with which each machine is equipped and 
the machines are operated about thirty or 
forty miles apart, communication being 
maintained by means of the wireless, 
Each machine is provided with an exten- 
sion mast, while balloons, also forming 
part of the equipment of each machine, 
can be utilized for carrying the antenne 


wires to any desired height. The expe 
dition anticipates visiting Washington, 
Annapolis, New York, West Point and 


other points of interest throughout the 
East. 


Calibrating Tubes by Electric Resist- 
ance Measurement.—The measurement of 
resistance of a mercury column has been 
employed by T. R. Merton to calibrate 
capillary tubes, always a troublesome pro- 
ceeding when done by measuring the 
change in length of a pellet of mereury. 
The English periodical Knowledge de 
scribes Mr. Merton’s method as follows: 
The ends of the capillary tube communt- 
cate with two mercury cups which are 
connected to one arm of a Wheatstone’s 
bridge. The mean radius r is given by 

1+2dr 
= —— where 7 is the length of the 

wf 
capillary, f the found resistance and da 
correction for the stream lines at the ends 
of the capillary, « the specific con 
ductivity of mercury. It has occurred 
to the writer that measurements of vol- 
ume in gas burettes might be made by 
inserting an iron resistance wire down 
the burette inside so that the mercury 
uncovers more or less of the wire as it 
is raised or lowered, the change in re 
sistance of the wire being accurately 
measured. 

Handling Iron Ore with Electric Mag- 
nets.—The Electrical World states that at 
Moose Mountain Mine in Ontario, Canada, 
| high-grade magnetic iron ore is picked 
from the ground and loaded into cars by 
electro-magnets. The ferrous material 
‘found on the side of a hill is loosened 


r? 















of Adelaide, recently addressed the Royal| and broken down by blasting, and rolls 
Geographical Society, in London, outlin-|to the foot of the hill, where an electro 
ing the plans of the expedition which; magnet, mounted on:a crane, picks it up 
will leave Australia under his command | and loads it into mine cars, at the samé 
about the end of this year. The object|time making a rough separation, since 
is to explore the long stretch of coast| rock and non-magnetic material are left 
known as Wilkes Land, lying between! behind. The electro-magnet can handle 
Cape Adare and Gaussberg (Kaiser Wil-/| 1,200 pounds of pig-iron at a load, but 
helm II Land). Several parties will be|the magnetic quality of the unrefined ore 
landed at various points. The expedition | is such that 800 pounds can be picked Up 
is being recruited chiefly from graduates’ easily. This is the average of a number 
lof the universities of Australia and New!of loads the individual lift sometimes 
|Zealand, and every member of the land being several hundred pounds greater. 

| parties will be a specialist in some branch ' steam shovel was formerly used for | 
lof science. A visit to the south magnetic ing the ore, but the density and hardness 
pole is part of the programme. From ajof the magnetite destroyed the buckets 
geographical point of view this under-|rapidly. The electro-magnets also save 
taking appears likely to yield the most! handling a quantity of stone, and thus 
interesting results of any of the Antare-! relieve the crushing and magnetic s¢P 
tic expeditions now projected or in the arating plant, where the material is com 
} field. |eentrated before being shipped. 
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Industrial Chemistry 


SEPTEMBER MAGAZINE NUMBER of the SCIENTIFIC AMERICAN 


ISSUE OF SEPTEMBER 16th, 1911 


In the September Mid-Month Num- 
ber of the Scientific American the debt 
of humanity to the chemist will be set 
forth in simple language by men of high- 
est authority. 


No book of fairy tales ever told a 
story more amazing than that of modern 
industrial chemistry. 


Nowadays the chemist-magician or 
the engineer-sorcerer evolves a palatable 
wine jelly out of old shoes, alcohol out 
of discarded shirts. Love letters are 
written on paper made from an old linen cuff, with ink 
that owes its origin to the rusty hoop of a beer barrel. 
The swish of a silken skirt is but the transformed 
rustle of a tree-top in the wind, for much silk is made 
nowadays from cellulose. 


Undoubtedly the subject which is of most vital 
and personal interest to the American people is that 
branch of chemistry that deals with foods, drinks and 
drugs. At the time when the findings of Dr. Wiley 
had set the country astir, and the enforcement of the 
Pure Food and Drugs Act brought a storm of Ooppo- 
sition from manufacturers involved, certain questions 
arose on which eminent authorities failed to agree. 
Accordingly President Roosevelt appointed a Board 
of scientific experts of the highest standing in the 
country as a supreme court whose decisions should be 
final and beyond further question. Ira Remsen, ‘Presi- 
dent of Johns Hopkins University, will tell us how this 
Referee Board, of which he is the Chairman, came to 
be appointed, explaining certain facts not generally 
known to the public. 


America is such a young housewife that she has 
not yet learned the thrifty ways of her European neigh- 
bors. She is just beginning to learn that much of the 
stuff that formerly found its way into her garbage can 
is worth real money. What has, and may be done in 
utilizing our waste materials, will be told by Robert 
Kennedy Duncan, Professor of Industrial Chemistry 





at the Universities of Kansas and Pitts- 


SOMO ENE burs. 


Not only have we been prone to 
throw away valuable matter, but we have 
shown a surprising laxity as buyers. We 
are now waking up to the fact that it 
is most important to make thorough 
chemical tests of raw materials. On this 
subject Dr. Charles F. McKenna, a 
leading expert, has prepared an interest- 
ing article. 


Although we do not hold a very 
enviable position among the nations in the broad 
fields of chemicalachievement, we may point with 
pride to our work in electrochemistry. Chemistry is 
magic, electricity miraculous. What these two 
mysterious forces may accomplish when working 
together makes a most engrossing chapter. William 
H. Walker, Professor of Chemistry at the Massa- 
chusetts Institute of Technology, has undertaken to 
write this narrative. 


A very special work has been taken up by Dr. 
Allen Rogers, of Pratt Institute. He is going to ex- 
plain how he trains men to become foremen in works 
employing chemical processes, thus making for in- 
telligent co-operation in place of the ignorance and 
opposition with which the expert chemist has had so 
frequently to contend. 


Our readers are probably familiar with the plat- 
inum sponge igniter for gas jets. The mere _ intro- 
duction of the little device into the stream of gas 
issuing from a burner causes the gas to burst into 
flame. We have here one of the infinitely numerous 
examples of so-called "contact action" or catalysis, a 
phenomenon which plays a most important rdle both 
in industrial work and also in vital processes. Of its 
significance, and the mystery still surrounding it, which 
modern science has as yet been unable to dispel, Mr. 
A. J. Lotka, wnites in an article prepared specially for 
this mid-monthly issue. 


In addition to the above articles, the September | 6th number will contain the usual 


Fditorial, Aviation, and other Departments. 
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